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Certain Considerations in the Use of Jejunum 
or Colon for Esophageal Substitution 


ge agen there has been a renewed interest 
in surgical diseases of the esophagus, 
particularly those requiring procedures which 
involve the excision and/or replacement of long 
segments of this organ. Consequently, consider- 
able thought has been given to the “ideal” 
substitute for this hollow viscus. When con- 
cerned only with the problem of substitution, 
one searches for a hollow conduit similar to the 
esophagus, capable of propelling aborally food 
and liquid. However, when the distal tube must, 
of necessity, be anastomosed into the stomach, 
one must be equally concerned about the 
possible effects of acid peptic regurgitation on 
the replacement organ. Except possibly for high 
cervical esophageal lesions, the era of tedious, 
difficult and complicated reconstruction of the 
, esophagus with skin has fallen into disuse and 
remains mainly a matter of historical interest. 
Presently, the debate concerns the merits of 
jejunal versus colonic substitution for the 
esophagus. 

Some believe that the colon can be mobilized 
with greater ease and gives more assurance of 
an intact arterial and venous blood supply than 
the jejunum. Personal experience with jejunal 
and colonic interpositions indicates little differ- 
ence in the technical care with which the 
operation must be performed. Both must be 
carried out meticulously in any event. How- 
ever, it is impossible to eradicate the tortuosity 
of the jejunum, whereas the colon remains 
cssentially a straight tube. Tortuosity, per se, 
however, while cosmetically undesirable on an 
y-ray film, has in no way affected the function 
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of the interposed segment. Regardless of the 
substitute organ chosen, the operation may be 
easy or difficult, dependent upon whether the 
anterior or posterior mediastinum is chosen for 
the site of eventual placement of the segment. 
This, of course, will depend upon the extent of 
proximal esophageal excision, and is not 
germane to this discussion, in that this alterna- 
tive exists with both jejunum and colon. 
Concerning thé second aspect of this problem, 
it appears that both the interposed jejunum 
and the colon, when anastomosed to the stom- 
ach, exhibit, in this position, a greater resist- 
ance to acid peptic digestion than either the 
stomach or the duodenum. At least, this is true 
in the dog under histamine stimulation, when 
the operation is combined with bilateral 
vagotomy and a Finney type pyloroplasty. 
Experiences in our own laboratory indicate that 
there is little to choose between the two organs, 
in terms of the mucosal resistance to acid peptic 
digestion. Clinically, however, patients having 
had jejunal substitution for the esophagus have 
been observed for considerably longer periods 
of time than patients with colonic substitution. 
Furthermore, most jejunal interpositions have 
been performed in young patients with active 
gastric secretory mechanisms. One factor exists, 
however, for the possible superiority of the 
jejunum in the prevention of regurgitation. 
This relates to the increased frequency of 
peristaltic activity in the jejunum. In patients 
with a long life expectancy, this factor may 
become critical. Fortunately, both the jejunum 
and the colon are endowed with smooth 
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muscle which works continuously and without 
fatigue. 

This attempt at balancing the merits and 
demerits of jejunum versus colon thus far has 
involved only anatomic and physiologic param- 
eters. Another aspect worthy of consideration 
involves pathologic factors, namely, the in- 
herent susceptibility of the jejunum and colon 
to disease. Congenital abnormalities are un- 
common at best, and if involving either organ, 
would be easily identified preoperatively or at 
surgery and avoided. An important difference 
exists, however, in the propensity of these two 
organs to acquire disease. 

The upper jejunum, on the one hand, is 
practically never involved in acquired disease. 
Only rarely is it involved in more generalized 
diseased states. It is difficult to name any other 
organ of the body so devoid of disease. By 
contrast, the colon is frequently affected by 
both organic and functional disease. Perhaps the 
most serious organic diseases are diverticulosis 
and diverticulitis, polyps, carcinoma and 
ulcerative colitis. Perhaps these considerations 
are of secondary importance. Certainly, our 
primary aim is to have a live patient, regardless. 
If, in infants and children, a colonic interposi- 
tion is technically easier.and quicker than a 
jejunal interposition, then the former should be 
the procedure of choice. However, few surgeons 
performing surgery in infants and children have 


had sufficient experience with both jejunal and 


‘colonic interposition to compare the two. It is 


not amiss to point out that in infants and 
children, in whom colonic implants have been 
successfully utilized mainly for “benign” dis- 
ease, life expectancy is ‘“‘normal.” Is it possib!| 
that with the passage of time, case reports wi'| 
appear indicating functional or serious organic 
acquired colonic disease in an _ interposed 
colonic segment? It seems a not unlikely 
possibility. On the other hand, does the new 
position of the interposed colonic segment i 
some way alter the susceptibility of this seg- 
ment to the usual diseases which affect it in its 
normal position? Certainly, diverticulosis would 
appear to be a less probable development. Con- 
cerning other diseases, time alone will provide 
the answer. 

These thoughts raise certain questions which 
might not ordinarily be considered. However, 
when colonic substitution is being advocated 
for infants and those with benign conditions in 
whom a long life expectancy may be antici- 
pated in the face of a successful repair, per- 
haps some thought should be given to these 
possibilities. 

K. ALvin MERENDINO, M.D., 
Department of Surgery, 
University of Washington 
School of Medicine, 

Seattle, Washington 
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Has the Time Come to Classify 
Peptic 


Ae at the voluminous literature con- 
‘X firms the impression that all the problems 
f peptic ulcer have not been solved to every- 
ne’s satisfaction. Perhaps we have tried to 
»versimplify the problem by assuming that all 
septic ulcers have a common etiology, that they 
un a consistent course, that patients are 
‘qually susceptible and that the results of 
herapy should be uniform in all. There may be 
several varieties of peptic ulcers, and a more 
vccurate study might be possible by dis- 
tinguishing these varieties. This thesis will be 
developed by considerations of etiology, pa- 
thology, physiology, clinical behavior and the 
results of surgical therapy. 

Admittedly incomplete knowledge suggests 
that all peptic ulcers do not present the same 
etiologic process. We speak of “‘Curling ulcers,” 
“Cushing ulcers,” “‘stress ulcers,” “cortisone- 
induced ulcers” and “ulcers associated with 
alpha cell tumors of the pancreas,” and the 
common variety of peptic ulcers. Many studies 
suggest that there are physiologic differences 
between peptic ulcers in the duodenum and in 
the stomach, and also between ulcers which 
follow burns and those connected with islet cell 
tumors. Just as all infections are not treated 
with the same antibiotic, all ulcers should not 
have a stereotyped form of treatment. 

Pathologists suggest that the histologic 
findings in certain acute spontaneously per- 
forating ulcers bear little resemblance to the 
classic pathologic findings in chronic ulcers. 
Perhaps it would be helpful to distinguish be- 
tween acute and chronic ulcers rather than to 
group them together for purposes of therapy 
and study of end results. 

The internist does not believe that peptic 
ulcers follow a similar clinical course in each 
person. We believe there are many people in 
whom small, perhaps superficial, duodenal 
ulcers develop with mild and transient symp- 
toms. They are cured by self-imposed dietary 
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restrictions and no medical help. A competent 
internist would not think of comparing the 
efficacy of one drug used in a group of patients 
whose symptoms were minimal with another 
drug used on a group of patients who had long- 
standing symptoms and deep ulcers penetrating 
into the pancreas. An astute physician does not 
give the same prognosis for a fifty year old stable 
person with ulcer symptoms of two weeks’ dura- 
tion as for a patient with emotional problems in 
whom an ulcer develops at the age of twenty 
and who presents himself ten years later with an 
“intractable” ulcer. It is not scientific to place 
both these patients in the same series without 
attempting some sort of distinction. 

The surgeon expects good results following 
an operation for pyloric stenosis due to the scar 
of a healed ulcer and associated with low 
acidity. He is apprehensive concerning the 
results of his operation in a patient who may 
have an alpha cell tumor of the pancreas, 
particularly if such a tumor cannot be identified 
and removed. However, both these patients 
will frequently be included without distinction 
in a study of the results of surgery. Even worse, 
both patients are frequently included in studies 
of the comparative value of one surgical 
procedure over another. 

Edwards et al.* in Nashville performed 
hemigastrectomy and vagotomy in a series of 
private patients, patients in University Hospi- 
tal and patients in the Veterans Administration 
Hospital. The percentage of poor results was 
greater in the latter group. The operation was 
the same; the surgeons were the same. There- 
fore, the patients response to treatment and/or 
the type of ulcer must influence the results. 

The results of surgery may differ when the 


* Epwarps, L. W., HERRINGTON, J. L., SrEPHENSON, 
S. E., Cartson, R. I., Puiuies, R. J., Care, W. R. and 
Scott, H. W. Duodenal ulcer: treatment by vagotomy 
and removal of the gastric antrum. Ann. Surg., 145: 
738, 1959. 


American Journal of Surgery, Volume 99, June, 1960 


Thoroughman 


indications for surgery are the same. In a pre- 
liminary study we compared results in patients 
on whom the same operation was performed 
in the same institution for the following 
indications: 


Good 


Indications Results 


Pyloric obstruction 

Acute massive hemorrhage or repeated 

History of two or more perforations. . 


This discrepancy between the results in pyloric 
stenosis and in intractable ulcers suggests the 
need for both discrimination in reporting and a 
review of indications for surgery in the latter 
group. 

Internists vary the treatment and prognosis 
in individual patients with ulcers. The time has 
come for them to be more specific in defining the 


factors which influence their therapy and 
prognosis. Surgeons carefully select patients 
for operation, and they select the type of opera- 
tion to be performed on the individual patient. 
They, too, should be more specific regarding 
the indications for surgery and the reasons for 
their selection of a certain type of operation. 

We realize the difficulties inherent in 
acceptably classifying any disease which is as 
poorly understood as peptic ulcers, but sug- 
gest this be attempted because: (1) it would 
stimulate experimental and clinical study to 
test the validity of such a classification; (2) it 
would permit a more accurate study of end 
results of medical therapy as compared to sur- 
gical therapy; (3) it would permit a more ac- 
curate comparison of the various surgical 
procedures; and (4) it might help to delineate 
indications for surgery more accurately. 

In conclusion, if this presentation stimulates 
discrimination, imagination or discussion, it will 
have achieved its purpose. 

James C. THOROUGHMAN, M.D., 
Veterans Administration Hospital, 
Atlanta, Georgia 
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Organization of the Small Arteries of the 
Hand and Digits 


Epwarp A. Epwarps, M.p., Boston, Massachusetts 


‘rom the Department of Anatomy, Harvard Medical 
School; and the Department of Surgery, Peter Bent 
3righam Hospital, Boston, Massachusetts. This study 
vas supported by Grant No. 2661 from the National 
Institutes of Health, United States Public Health Service. 


ONSIDERATIONS of both pathology and sur- 
# gery stimulate anew our interest in the 
variability of the numerous arteries of the 
hand, the detail of their finer branches and 
the anastomoses which exist in the hand and in 
the digits. 

A special impetus to such a study was the 
availability of an unusually good radiopaque 
medium, the mercury-barium sulphate emul- 
sion of Reiner, Rodriguez and Jimenez [1] which 
gives a clear radiologic demonstration in 
amputated specimens of the finest arteries and 
the larger arterioles. The medium does not pass 
the capillaries, so that vein images do not 
confuse the picture. 

In an earlier report from this laboratory [2], 
this method was used to demonstrate arterio- 
sclerotic lesions in the small arteries of the foot. 
A demonstration of the normal arterial 
tree of the hand and foot was undertaken 
simultaneously. 

Stereographic radiographs of two hands thus 
injected are available for the present study, 
plus several museum specimens prepared in 
various ways, including one good celloidin 
injection—corrosion specimen. One of the 
radiographed hands is from an amputation 
performed for osteogenic sarcoma of the 
humerus in a fourteen year old boy. The second 
comes from a sixteen year old boy whose fore- 
arm was almost completely severed by high 


tension electrical contact. Both of these hands 
appeared normal, except for thrombosis of the 
proximal segment of the ulnar artery in the 
second patient. The celloidin specimen appears 
to be from the hand of a normal adult male. 
A three-dimensional study of all three speci- 
mens was possible. 


ARTERIAL PATTERNS IN THE HAND 


Potential Pattern. Figure 1 depicts an 
idealization in which all possible source arteries, 
their connections and branches are shown as 
existing. The expression palmar, rather than 
volar, is used, according to the nomenclature of 
the 1955 (Paris) Anatomical Congress. Four 
major arches are seen, with contributions from 
four source arteries: the radial, ulnar, median 
and anterior interosseous. 

The branches of the superficial palmar arch 
are the common digital arteries. Each of these 
divides, at the web, into proper palmar digitals. 
The first common digital divides into three 
branches: radial and ulnar palmar pollicis, and 
the radial indicis. The fourth also has three 
branches, which include the digiti quinti 
ulnaris. 

The deep palmar arch branches into four 
palmar metacarpal arteries. Each lies along the 
middle of each of the four radial metacarpals, 
and bifurcates about the neck of the bone to 
anastomose with adjacent digital arteries. 

The palmar carpal arch binds the radial, 
ulnar and anterior interosseous into anastomotic 
relationship, but its branches are but small 
twigs to the carpal area. 

The dorsal carpal arch branches into four 
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A. SUPERFICIAL PALMAR 


B. DEEP PALMAR 


Fic. 1. Plan of potential arteries of the hand. 


dorsal metacarpal arteries which extend be- 
tween adjacent metacarpals to bifurcate at the 
webs into dorsal proper digitals. Two anasto- 
moses enter each dorsal metacarpal. The 
proximal perforating artery connects it with 
the deep palmar arch, the distal perforating 
with a common or proper palmar digital. 

The potential arrangement is never fully 
realized, since any given hand shows imperfec- 
tions in the arterial sources and arches, as well 
as failure to maintain the ideal number and 
extent of their branches. 

Palmar Arches. As in anastomotic systems 
elsewhere, the arteries entering into the arch 
formations vary in their relative calibre, with a 
reciprocity in size of the partners [3]. Adachi [4], 
whose monumental work sums up the world 
literature on this subject to 1928, gives the 
following figures for the preponderance of the 
two usual major arteries: radial larger, 70 per 
cent; ulnar larger, 14 per cent; both equal, 16 
per cent. Of the two arches that these arteries 
form, it is the deep rather than the superficial 
which most frequently constitutes a bold 
inosculation, and the radial is the larger 
contributor. The ulnar gives off both proximal 
and distal deep branches. The proximal, which 
is apparently invariably present, lies proximal 
to the deep branch of the ulnar nerve. The distal 
may also be present distal to the nerve. The 
two arteries may form a ring about the nerve. 

Imperfections in the arches vary from 
absolute interruption to diminution, leaving a 
segment of “‘very fine” calibre. The deep arch 
is probably relatively ‘“‘perfect” in about 
95 per cent. The presence of a strong superficial 
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arch is exceptional; Adachi places its incidence 
at 13 to Ig per cent. 

It is difficult to state how often a median 
artery Is present, since the anatomist is often 
satisfied with a slender and even partly 
obliterated artery, while the clinician is more 
concerned with its diameter. Adachi found a 
median derived from the anterior interosseous 
or as a superficial branch of the brachial in 
8.2 per cent. In a separate study of the super- 
ficial palmar arch, he gives the frequency of 
type of arch, based on major source, as follows: 
ulnar, 59 per cent; radial-ulnar, 32 per cent; 
median-ulnar, 9 per cent. From my own 
observations, median arteries with a diameter 
of 1.4 mm. or more are found in about 3 
per cent. 

The digital branches of the superficial 
palmar arch will be considered in detail later. 
A brief comment will suffice for the palmar 
metacarpals. These arteries may be reduced in 
number or may show duplication. Especially 
the first, and occasionally the second, may, 
through its metacarpodigital anastomosis, con- 
stitute the origin of the first or second digitals, 
or some of their components. The palmar 
metacarpals are extremely slender, except in 
these instances. 

Carpal Arches. The anterior interosseous 
reaches both carpal arches quite frequently. 
The palmar carpal arch is slender, and often 
exists as a rete connecting its three source 
arteries. 

Only fine twigs of the anterior interosseous 
usually reach the dorsal carpal arch, but this 
contribution is occasionally sizeable. The 
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aiterior interosseous may rarely replace the 

t-rminal segment of the radial artery through 

tis route [4]. The ulnar often fails to contrib- 

. -e; in these instances the arch is incomplete, 

and it is represented by the dorsal carpal branch 
the radial. 

The arch and its dorsal metacarpal branches 

e diminished in calibre and in incidence as 

1e passes from the radial to the ulnar side. 

he first dorsal metacarpal almost always arises 
om the dorsal carpal branch of the radial, or 
idial end of the arch. The second, third and 
‘ourth, with progressively increasing frequency, 
rise from the deep palmar arch via the 
roximal perforating arteries. When present, 
he dorsal metacarpals almost always terminate 
istally in the common or proper digitals via 
he distal perforating arteries. This connection 
1ay be the source of the digital, especially 
oward the radial side. 

The dorsal digital arteries are but diminutive 

wigs of the dorsal metacarpals. Special dorsal 
branches for the thumb and fifth digit which 
arise as more proximal branches of the radial 
and ulnar arteries will be mentioned later. 

Origins of Palmar Digital Arteries. Whether 
by a superficial or deep route, the usual 
boundary between digital territories of the 
source arteries may be indicated by the midline 
of the middle finger. The ulnar supplies the 
ulnar territory of the digits, while the radial 
(or radial and median) supplies the radial 
territory. 

The digitals follow the ideal superficial 
origin most closely in instances of a well 
balanced radioulnar type of arch. When the 
arch is imperfect, the superficial branch of the 
radial is most apt to end in the radial indicis 
and the ulnar in common digital 11. A median, 
when present, is apt to terminate as a common 
digital 11. 

The connection of the common palmar 
digital arteries with the palmar metacarpals, 
via the metacarpodigital anastomoses, and 
with the dorsal metacarpals via the distal 
perforating arteries, constitutes the basis for 
the anomalous origin of the digitals from either 
set of metacarpal arteries. All three of the 
hands which are depicted in this paper offer 
examples of such origin from the palmar 
metacarpals—none from the dorsal. 

The origins of the individual digital arteries 
may be summarized, with percentages of 
incidences taken from Adachi, as follows: 


Common Digital I: This occurs as one vessel 
in 20 to 30 per cent, with origin from a super- 
ficial source of 4 per cent. The three components 
arise separately or together from the first 
palmar or dorsal metacarpals in all others, but 
the radial pollicis has not been observed to arise 
from a dorsal metacarpal. 

The first palmar metacarpal, when it 
constitutes the first common digital, lies on the 
first metacarpal bone between the adductor 
pollicis and flexor brevis. It then divides to 
either side of the long flexor tendon. The first 
dorsal metacarpal runs on the dorsal aspect of 
the first dorsal interosseous muscle to the free 
edge of the web where it bifurcates. 

Both palmar and dorsal metacarpal segments 
may be anomalously involved in the princeps 
pollicis. Therefore, an apparent volar meta- 
carpal may at first course over the dorsal aspect 
of the dorsal interosseous muscle, while an 
apparent dorsal metacarpal artery may lie deep 
to this muscle. 

The usual deep origin of these vessels is 
adequately emphasized by most textbooks, in 
which the princeps pollicis (comprising the 
radial and ulnar pollicis) and the radial indicis 
are described as branches of the deep part of the 
radial artery. In a study of supply to the index 
finger, Weatherby [5] found that it originated 
from the superficial arch only in 13 per cent, 
from the deep in 45 per cent and from both in 
42 per cent. When it arose from the deep arch, 
it coursed between the adductor pollicis and 
the second metacarpal bone as a volar meta- 
carpal artery. It most often divides to form a 
radial indicis which passes superficially and 
forward, between the lumbrical and long flexor 
tendons, plus a large anastomotic connection to 
the common digital 1 between the index and 
middle fingers. (Fig. 2.) In 21 per cent of all 
hands, this deep artery was the principal 
supply to the entire index finger and the radial 
half of the middle finger. (Figs. 2 and 3.) 
Weatherby calls attention to the serious 
ischemia which could be produced by division 
of such an artery. 

Common Digital II: This has a superficial 
origin in 50 per cent, and in others from palmar 
or dorsal metacarpals. 

Common Digital III: This artery has a 
superficial origin (ulnar) in 95 per cent; in 
others it arises from palmar and, rarely, from 
dorsal metacarpals. 

Common Digital IV: This has a superficial 
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Fic. 2. Stereoscopic study from arteriogram of the hand from sixteen year old 
boy. The superficial palmar arch is atypically proximal. It supplies the third 
and fourth common digitals, but the major supply to the radial half of the 
digits is via the deep palmar arch. Therefore, the indicis is a second palmar 
metacarpal. The third and fourth palmar metacarpals are present, the latter 
duplicated. They fail to anastomose with the palmar digitals, although the 
fourth does connect with a third dorsal metacarpal. The dorsal carpal arch 
consists of a strong radial ramus connected to a dorsal ulnar branch. The 
anterior interosseous ramifies without entering the arch. The second, third and 
fourth dorsal metacarpals give rise to unusually well defined dorsal digital 


arteries. 


origin (ulnar) in 84 per cent. In others it arises 
from the palmar metacarpal. Origin from the 
dorsal metacarpal has not been observed. 

The ulnar digiti quinti is usually distinct 
from the common digital. It arises most often 
from the ulnar artery, superficially or deeply. 
In about 9 per cent its origin is from the fourth 
palmar metacarpal. When it has a deep origin it 
runs to the ulnar side of the long flexor of the 
fifth finger. 

When they arise from the palmar meta- 
carpals, common digitals 11 and 111 course to the 
ulnar side of the corresponding long flexor 


tendons; Iv passes to either the radial or ulnar , 
side of the fourth flexor tendon. A distal 
perforating artery lies between adjacent meta- 
carpal heads and tendons. 


THE DIGITAL ARTERIAL TREE 


The palmar arteries are the only major 
arteries to the fingers, and are the larger and 
most constant to the thumb. The pair is con- 
nected by numerous anastomoses in each digit. 
As in other anastomotic systems, the partners 
are often unbalanced in size, with one artery 
larger than its fellow [3]. This irregularity 
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Fic. 3. Arteriogram of hand from fourteen year old boy. Injection was made through the 
radial artery at the wrist. The identity of vessels was verified by stereoscopic study. The 
superficial palmar branch of the radial gives rise to two palmar pollicis arteries and ends 
in a slender superficial palmar arch. The deep palmar arch gives rise to an indicis and the 
third and fourth palmar metacarpal arteries. An accessory arch exists between the indicis 
and the superficial palmar arch. The volar carpal arch is filiform, with no major connec- 
tion with the interosseous. The dorsal carpal arch, while thin, is complete. A rudimentary 
first dorsal metacarpal arises from the deep palmar arch through a proximal perforating 
artery. The second and third come from the dorsal carpal arch, and terminate in the 
common digitals as distal perforating arteries. There was no fourth dorsal metacarpal. 
The dorsalis pollicis was substantial. The other digits showed only dorsal digital retia 
arising from the palmar digitials. The branching of the terminal tuft is of the juvenile or 


“spray” variety. 


nevertheless follows a definite pattern in the 
thumb, index and fifth fingers. In these three 
digits, the “preponderant” artery lies on the 
median side, the “diminutive” artery on the 
opposite border. (Fig. 4.) This arrangement 
offers the more protected site to the larger and 
more important artery. The arteries in the 
middle and ring fingers tend to be more equal 
in size and, if unbalanced, follow ne set rule. 
The comparable arteries of the toes show a 
different arrangement. (Fig. 4.) 
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The injections emphasize the richness of the 
terminal branching at the distal.end of the 
digit. The two palmar digitals enter into an 
intimate anastomosis here. The proximal edge 
or arcade of this tuft of arteries lies on the 
palmar surface of the distal phalanx at about 
the epiphyseal line. Branches run distally on 
the palmar surface and around the bone to 
extend dorsally as well. 

In what we may characterize as a juvenile 
form, the two arteries form an arcade at the 
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Fic. 4. Diagram of the relative size of the two palmar 
or plantar digital arteries for each digit. In the hand, 
the median of the two in the thumb, index and fifth 
fingers is the larger. In the foot, the median of the two in 
the great and fourth toes is the larger. The remaining 
digits show no tendency to equality in size of their 
arteries, and no regular relationship when the arteries 
are unequal in size, 


proximal edge of the tuft and arborize in a 
brush formation whose branches are rather 
equal in size. (Figs. 3 and 5.) The arborization is 
one we may call “‘limbed”’ in the oldest subject 
(Fig. 6) and to a lesser extent in the sixteen- 
year old. (Figs. 2 and 7.) Here the arcade of the 
tuft appears as a large limb of the larger of the 
pair of digital arteries. Additional larger 
branches of the first limb as well as other limbs 
make up a tuft of branches which are unequal 
in size. The fact that our larger series of 
inferior extremities shows the same change from 
younger to older patients suggests that scrutiny 
of a larger series of hands would confirm these 
findings as constant. 
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Fic. 5. Detail of the arterial tree of the thumb of the 
same specimen shown in Figure 3. Transverse digital 
arteries occur at the level of the neck of the first 
phalanx, corresponding to the distalis of the fingers. A 
good pair of dorsal pollicis arteries exists, with a good 
transverse connection at the level of the palmar 
transverse, plus a dorsal accessory transverse at the 
base of the nail. 


The richness of branching at the terminal 
digit is reflected in a pulse here of larger 
amplitude than at the proximal part of the 
digit. This is presumably related to an increase 
in lateral pressure obtaining in terminal 
arteries. (Fig. 8.) The presence of numerous 
arteriovenous communications may play a 
part. 

Dorsal digital arteries are poorly developed 
except in the thumb. (Fig. 5.) An arterial rete is 
established in the fingers at each edge of the 
dorsal surface of the digit, with various 
stretches augmented by a definitive artery, 
mainly through contributions from multiple 
dorsal branches of the palmar arteries and less 
often by an extension of the dorsal digitals 
proper. (Fig. 7.) Usually the dorsal digitals are 
insignificant as branches of the dorsal meta- 
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Fic. 6. Drawing of celloidin—corrosion specimen. The superficial palmar branch 
of the radial is abridged. The slender superficial arch is effected by anomalous 
junction with the pollicis and indicis arteries. The second and third common 
digitals are branches of the ulnar. The deep palmar arch supplies the pollicis 
and radial indicis and the fourth common digital. Three palmar metacarpals 
are present with small secondary arching between themselves, but with no 
great contributions to the digitals. This arch also supplies the second and third 
dorsal metacarpals via proximal perforating arteries. The dorsal carpal arch 
fails to reach the ulnar artery. It is connected proximally to the volar carpal 
and distally with the deep palmar arch. It supplies but one dorsal metacarpal, 
an accessory to the third. The two dorsal metacarpals end in short dorsal 
digitals. The branching of the terminal tuft is of the limbed variety. 


carpals. They are best developed in the hand 
shown in Figures 2 and 7. Even here, the 
arteries are soon expended on the proximal 
phalanx and do not provide for every digit. 

The fifth finger often receives a significant 
supplement on its ulnar side from a dorsal 
branch of the ulnar, which comes from the 
proximal wrist. 


from the latter. (Fig. 6.) Supplemental supply 
from a second palmar metacarpal or indicis 
artery is common. (Fig. 5.) 

A multitude of fine arteries which are ir- 
regularly located form transverse communica- 
tions between the two palmar arteries. (Fig. 7.) 
Two such vessels stand out large and constant 
in all the fingers which were studied. I have 


The thumb was provided with a pair of dorsal 
arteries, best shown in Figure 5. These arose 
from the radial or palmar pollicis branches, 
often augmented by supplemental branches 


termed them the proximal and distal trans- 
verse digital arteries. The first is located at the 
neck of the proximal phalanx; the distal is found 
at the neck of the second phalanx. Each runs 
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Fic. 7. Detail of the arterial tree of the three middle digits of the same specimen 
shown in Figure 4. The transverse interphalangeal artery of this specimen could not 


be discerned in the others. 


HEART LEVEL- ELEVATED DEPENDENT 


Distal 
Phalanx , 


Fic. 8. Registration of the pulse from two levels of a 
digit shows the distal to be larger than the proximal. 
This relationship is maintained during postural 
maneuvers. The method of registration has been 
described elsewhere [6]. 


COMPRESSION: 


THUMB 
_ THUMB I 


Fic. 9. Varying indians of radial- ulnar communica- 
tions tested in two normal persons by registration of the 
pulse from the thumb as the radial artery is compressed 
at the wrist. The inadequacy of these communications 
in the first subject is shown by the fall in pulse ampli- 
tude during compression and the concomitant changes 
in pulse configuration. 
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lose to the palmar surface of the bone and deep 
o the flexor tendons. In some digits a palmar 
ligital artery may end over the middle phalanx, 
ith its terminal part reconstituted via the 
listal transverse artery as in the fifth digit in 
‘igure 6. In one specimen fine and multiple 
ransverse vessels connected the dorsal digitals 
especially proximally) at the same levels as the 
nalmar transverse arteries. (Fig. 7.) In the 
same specimen, a fine transverse artery was also 
seen in most digits connecting the two palmars 
across the palmar aspect of the first inter- 
phalangeal joint. The arterial supply to the 
flexor tendons, as described by Brockis [7], 
appears to be derived partly from the vessels I 
have termed the transverse interphalangeal and 
distal transverse arteries. 

In the thumb, each pair of palmar and dorsal 
digitals shows a transverse connection corre- 
sponding to the distal transverse of the fingers. 
(Fig. 5.) The thumb shows an accessory dorsal 
arcade between the two dorsal digitals at the 
proximal fold of the nail. 


COLLATERAL ADEQUACY 


In addition to the rich transverse communi- 
cations of digits and hand, the study empha- 
sizes the intimate linking which exists between 
the superficial, deep palmar and the dorsal 
carpal arches via the two sets of metacarpal 
arteries, aided by the metacarpodigital anasto- 
moses, and the proximal and distal perforating 
arteries. 

The anatomic variability of the communica- 
tions mitigate against any certain rule as to the 
safety of division or occlusion of any particular 
artery. Collateral adequacy will depend upon 
the actual presence of “‘partner”’ arteries, the 
relative size of the closed and remaining vessels, 
and the size of their anastomosing stomas. 
Since flow is proportionate to the fourth 
power of the radius, flow via a reticulate anas- 
tomosis is much less than through an inoscula- 
tion of the parent arteries. 

The ability of the radial and ulnar arteries to 
compensate for each other varies from person to 
person. The adequacy of each vessel can be 
demonstrated by the radial compression test of 
Edgar Allen. The patient clenches his fist, and 
the examiner compresses the radial artery with 
his own fingers. When the patient relaxes his 
hand, blanching of the palm and fingers will 
persist if the ulnar artery is inadequate to 


compensate for the radial occlusion. The test 
may be reversed, so that ulnar compression tests 
radial adequacy. Figure g shows the effect 
documented by changes in the pulse registered 
from the thumb. The curves are from two 
normal subjects; the first shows an inadequate 
collateral via the ulnar, the second an ade- 
quate one. Inadequate compensation by the 
companion artery, when due to disease, tends 
to be unilateral; that due to anatomic causes is 
apt to be symmetric. 

The multiplicity of arterial sources seen in 
the hand does not prevail in the digits. Here 
the two palmar arteries are the only significant 
ones. When one is preponderant, the survival of 
the digit may depend upon this single artery. 
This accounts for the apparent ease with which 
gangrene of a digit may follow injury, as after 
local anesthesia. It is also the main reason for 
the difficulty in relieving the ischemia of a 
finger by sympathectomy or other measures, 
when the digital arteries are occluded. 


CONCLUSIONS 


The arteries of the hand and digits are 
arranged as a limitation of a potential pattern 
in which more than the usual number of arterial 
sources and branches participate. Variations are 
predictable within the potential pattern. 

Certain arteries arranged in series are subject 
to an established variability. Thus, the more 
radially placed dorsal metacarpals exist more 
frequently than those on the ulnar side of the 
hand. The artery to the index finger, as 
Weatherby has emphasized, may supply this 
entire digit as well as half of the middle finger. 
The palmar digital arteries on the median side 
of the thumb, and the index and fifth fingers 
are larger than their partners. 

Dorsal digital arteries are relatively in- 
significant except for those to the thumb. The 
digital arteries possess transverse anastomoses 
which occur regularly. Their terminal tuft 
changes in pattern from child to adult, with an 
increase in size of some of the constituent 
branches. 

Some conditions governing collateral ade- 
quacy are emphasized. The availability of 
adequate collaterals is reduced sharply as one 
passes from the hand to the digits. 


Acknowledgment: The roentgenograms were 
made by Mr. Jack O’Connor, chief technician of 
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Local Pedicle Flaps in Traumatic 
Amputations of the Finger Tip 


Joun J. Bowe, m.p., New York, New York 


ree of the finger tip has become a 
common injury in our present highly 
mechanical society. The car door, commercial 
press and home workshop provide increasing 
numbers of digital amputees despite all safety 
devices. This injury may prove more than just 
a minor illness. The permanent effects of job 
loss, occupation change and cosmetic defect 
may be significant and deeply affect the 
individual. Traumatic amputations of the 
finger tip therefore merit our consideration and 
effort to obtain in each case an acceptable, use- 
ful and painless finger. 

The approach to a digital traumatic amputa- 
tion may take three paths as outlined by 
Clifford [1]: (1) revision with shortening, 
(2) application of a free graft, (3) resurfacing 
of the traumatized part with a pedicle flap. In 
any injury to the finger involving loss of tissue 
the method of treatment will vary considerably 
depending on the age, sex, occupation and 
economic status of the patient. As indicated by 
Wickstrom and Bromberg [3], the anatomical 
findings are not the sole considerations in 
determining the most desirable surgical therapy. 
Judgment must be tailored to the requirements 
of each patient. Revision with shortening may 
be the best approach for a laborer’s fifth finger 
but certainly not for a garment cutter’s index 
finger. 

If bone is not involved and a pad of soft 
tissue remains, resurfacing of the finger can and 
should be accomplished by means of a free 
graft of skin. Most digital amputations, how- 
ever, will show loss of soft tissue and bone, and 
these injuries will require a padding of sub- 
cutaneous tissue over the bony end and over-all 
covering with durable skin. This combination 
can be supplied by shortening with revision of 
the traumatic amputation or by means of 
pedicle replacement. As conservative surgeons, 


847 


we prefer to avoid further amputation in these 
hands to effect closure. Certainly this is 
especially true for the most important fingers. 

Pedicle replacement is appealing because the 
length of the injured digit can be preserved, and 
yet good cover achieved on the amputated 
stump. Local tissue from the hand itself is most 
expedient to use as a pedicle if available. This is 
true for several reasons. It forms the best match 
in terms of appearance. It is durable, has a 
density of sweat glands similar to the missing 
part, and contains more of the sensory nerve 
endings of Meissner than does distant skin. 
Hand flaps avoid the inconvenience and dis- 
comfort of extensive immobilization necessary 
when distant tissue such as abdominal skin is 
migrated. Finally, hospitalization is relatively 
short when using local tissue as pedicle replace- 
ment in injuries to the hand. 

On occasion serious systemic disease may 
incline us away from this type of reconstruction 
and lead us to employ simpler methods. When 
a pre-existent disease, such as rheumatoid 
arthritis or Raynaud’s disease, is present, 
finger pedicles are probably contraindicated. 
Evaluation of the entire injury, especially in 
cases involving multiple injury, may alse 
interdict flap coverage. 


MATERIAL 


Twenty-four consecutive cases in which local 
hand flaps were employed for traumatic 
amputations in the distal phalanx are presented 
in this report. In all cases the amputation in- 
volved soft tissue and bone, either by loss as in 
a guillotine amputation or by exposure in de- 
glovement. A’pedicle flap was employed as a 
primary procedure the day of injury in all 
twenty-two patients seen initially. The re- 
maining two patients were not seen at the time 
of injury. 
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Fic. 1. Appearance at time of injury. 


All these patients were followed up to the 
completion of treatment, with one exception. 
This patient chose to visit a medical doctor 
closer to his home one week after separation of 
the palmar flap, and statistics on this case are 
not available. 

Fifteen patients were treated by palmar 
pedicle flaps and nine patients by X-finger 
flaps. The palmar flaps have not been further 
divided into thenar, mid-palmar or hypothenar 
but were based conveniently, usually proximally 
and occasionally laterally. The X-finger flaps 
were based in a manner suitable for the given 
case and again this was usually proximally. In 
three of the patients in this series multiple 
fingers were involved, but only one hand pedicle 
was used in any given case. 

In the entire series the average age was 
thirty-one years. The oldest patient was sixty- 


Fic. 3. Appearance six weeks postoperatively; palmar 
flap procedure. 
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Fic. 2. Appearance two weeks after palmar flap 
attachment. 


five years old and the youngest six years of age. 
There were twenty-three males and one female. 
This ratio reflects the industrial origin of many 
of these injuries. The index finger was the 
most commonly injured finger in this series, 
with ten patients so affected; the middle finger 
was next with nine patients. Flap procedures 
were not performed for amputations of the fifth 
finger because it was believed that this finger 
did not warrant such treatment. The most com- 
mon cause of injury was the commercial power 
press. In eleven patients the injury originated 
from this type of trauma. The next most com- 
mon instruments of injury were hamburger and 
slicing machines which contributed five cases. 
The remaining injuries were caused by trauma 
of varying types. 


TECHNIC 


All patients were treated by the same 
operator or directly under his supervision, and 
accordingly the surgical technic was similar 
throughout. All patients were hospitalized for 
their primary procedure. The patients treated 
by palmar flap were usually separated on an 
outpatient basis and given local anesthesia for 
the procedure. The patients having X-finger 
flaps were occasionally readmitted for separa- 
tion and given a general anesthesia. The 
surgical technic outlined by Horn [2] was fol- 
lowed but thick split grafts were used on the 
donor sites rather than Wolfe grafts. These 
grafts were found expedient and serviceable and 
did not restrict motion in the donor areas. A 
bloodless field was employed for the elevation of 
the X-finger flap and for the trimming of the 
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Fic. 4. Degloved index finger tip. 


Fic. 5. Appearance nineteen days after application of X-finger flap. 


Fic. 6. Appearance eight weeks postoperatively; X-finger flap. 


amputated member. Subcutaneous injection of 
saline solution facilitated the dissection of 
finger flaps and ensured leaving an investing 
sheath of vascular areolar tissue on the extensor 
tendon. Flap donor sites were resurfaced with 
medium-thick split-thickness grafts taken free 
hand from the inner aspect of the forearm. The 
bolus tie-over technic was used for the free 
grafts, and all were splinted with a curved, plas- 
ter molded splint extending from the forearm to 
the fingertip for at least one week postopera- 
tively. The average time of separation of 
palmar flaps was fourteen days. (Figs. 1 to 3.) 
The average time of separation of the X-finger 
flaps was slightly longer, being 18.8 days. (Figs. 
4 to 6.) Hospitalization of the patients in the 
palmar group averaged 1.6 days for the adults. 
Hospitalization averaged two days for those 
patients having X-finger flaps. There were two 
children in this series and each required three 
days of hospitalization since they were re- 
admitted for separation. 


RESULTS 


In none of these cases was a flap lost and no 
serious infection was encountered. In one 
X-finger flap procedure partial necrosis of one 
corner of the flap occurred due to kinking, and 
in the case of a burn (blast), in which an open 
granulating end of the finger was present at 
the time of surgery, superficial infection was 
encountered. Neither of these complications 


prolonged the morbidity appreciably. In no 
case was revision necessary, and no neuromas 
were encountered. The palms were not tender 
postoperatively but one patient complained of 
tenderness on the dorsum of the finger which 
disappeared two months postoperatively. 

In one of the patients in the palmar flap 
group an acute infection with cellulitis and 
abscess formation developed about the finger- 
tip nine months after surgery. This required 
drainage and proved to be an epidermoid in- 
clusion cyst. The cyst was subsequently 
excised and there has been no further difficulty. 

Stiff joints are probably the greatest concern 
of anyone doing this type of work. In this series 
there was only one patient showing significant 
residual loss of motion. This occurred in a 
forty-four year old man who had a palmar flap 
to the middle finger with separation at thirteen 
days. A painful fissure developed over the 
crease of the proximal interphalangeal joint. 
This required about one week to heal. Despite 
active efforts and seemingly good cooperation, 
restriction of the last degrees of extension at the 
proximal interphalangeal joint have remained 
in this patient. The somewhat acute flexion 
which occurs at this joint during flap attach- 
ment predisposes to maceration of the creases 
of the joint with intertrigo and fissure forma- 
tion. Should this occur it will further hamper 
active motion after separation and promote 
local fibrosis. 
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TABLE 1 


Average 
for Hand 
Flaps 


Palmar 


Flap 


Time of separa- 
Time lost from 
Total hospitaliza- 
tion (adults).... 
Average age 


14 days 16.4 days 


34 days 41.5 days 


1.6 days 
31 yr. 


1.8 days 
31 yr. 


Several patients had transient tenderness of 
the tip of the finger which subsided a few weeks 
after onset. In twenty-three of these patients 
who were followed up, only one (the patient 
with stiffness of the joint) had significant 
permanent disability attributable to the pro- 
cedure. Even in this patient the over-all result 
could be considered satisfactory as excellent 
resurfacing and an adequate functional result 
was obtained. 

The skin quality of the resurfaced fingers of 
these patients was excellent. Color match and 
texture were very close, especially in the palmar 
flap group. Sensation started to return at three 
months and was usually fairly well developed 
by one year. 


COMMENTS 


The treatment of these digital amputations 
with local pedicles has proved satisfactory. The 
over-all functional and esthetic results in these 
patients have been quite good, and the compli- 
cations have been few enough to warrant 
enthusiasm. 

Proper planning of the donor site of the flap 
is inportant in avoiding the complication of 
scarring. Avoidance of web spaces, particularly 
the thumb index web, has been emphasized by 
Horn [2]. If the donor area of an X-finger flap 
can be confined to one phalanx rather than 
crossing the knuckle area, the result will be a 
less conspicuously grafted finger and a more 
freely mobile one. 

The palmar flap has had many critics. The 
chief objection raised against its use has been 
that it substitutes another deformity, and the 
scarred palm which results may be tender and a 
source of disability. In this series of cases there 
were no painful palmar donor sites, and the pa- 
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tients were able to return to manual work with- 
out complaint. All these sites were primarily 
split-skin grafted. No attempt at local advance- 
ment and closure of the palm under tension was 
made. The donor sites filled in rapidly and 
approached the surrounding skin level by three 
months postoperatively. 

The over-all loss of work in those patients 
who underwent finger flap surgery averaged 
41.5 days. It was slightly less in the patients 
having palmar or thenar flaps than in those 
having X-finger flaps. Pedicle flap procedures 
have seemingly carried with them the connota- 
tion of long term disability and loss of time 
from occupation, but this is not necessarily 
true and certainly is not so in X-finger and 
palmar flaps. (Table 1.) In 1951 Horn [2] re- 
ported a large series of cases of hand flaps done 
at the Birmingham Accident Hospital. Of these, 
forty-one patients who had single thenar flaps 
averaged 6.4 weeks lost from work while the ten 
who had X-finger flaps averaged 7.4 weeks off 
work. The series now being reported showed 4.8 
weeks lost from work in the palmar (thenar) 
group and an average of seven weeks in the 
X-finger group. The range of return to work 
varied from one day in the case of the owner of 
a small business to sixty-nine days in a young 
Puerto Rican press operator. Certainly six 
weeks does not seem like an excessively long 
period of absenteeism if a permanently accept- 
able result is afforded by the method of 
treatment. 

In all patients it was necessary to stress 
movement after flap separation. This was 
especially true when the palm was employed, 
and both active and passive movement by the 
patient was encouraged. In some instances, as 
in the X-finger flaps, movement at the meta- 
carpophalangeal joints could be carried out 
after a few days, but in general this was not 
suggested until after one week and the dressing 
of the free graft. Organized physiotherapy was 
employed in only three patients. Because of 
the danger of joint limitation following palmar 
flaps, it is probably best to avoid this procedure 
in patients over forty years of age. 


SUMMARY 


Twenty-four consecutive cases of traumatic 
amputation in the distal phalanx treated with 
local hand flaps are reported. The patients all 
had significant loss of substance involving bone. 
The results in this series have been very 
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Cartilaginous Tumors of the Jaws and 
Facial Regions 


Lyte V. KraGu, M.p., Davip C. DAHLIN, M.D. AND JOHN B. Ericn, M.p., Rochester, Minnesota 


From the Sections of Plastic Surgery and Surgical 
Pathology, Mayo Clinic and Maye Foundation, Rochester, 
Minnesota. The Mayo Foundation is a part of the Graduate 
School of the University of Minnesota. This paper is an 
abridgment of a portion of the thesis submitted by Dr. 
Kragbh to the Faculty of the Graduate School of the Univer- 
sity of Minnesota in partial fulfillment of the requirements 
for the degree of Master of Science in Plastic Surgery. 


ARTILAGINOUS tumors of the jaws and facial 
C region are rare. Reports on such tumors 
have presented only single cases. In addition a 
few cases have been included in reports of series 
of malignant tumors in this location. Therefore, 
the clinical and pathologic features, treatment 
and prognosis of tumors of this type were 
studied in the cases encountered at the Mayo 
Clinic. 


GENERAL BACKGROUND 


Prior to the twentieth century, chondro- 
sarcomas were included in the large, ill-defined 
heterogenous group of sarcomas of bone. Until 
1930 the chondrosarcomas were included with 
the osteosarcomas for the most part. In that 
year Phemister [7] emphasized that sarcomas 
of bone consisting largely of cartilage are best 
designated as chondrosarcomas. In 1939 Ewing 
[2], in the Revised Registry Classification, 
separated the chondroma series from the 
osteogenic series. 

Lichtenstein and Jaffe [3] reaffirmed the 
necessity of removal of chondrosarcomas from 
the group of osteogenic sarcomas and listed the 
criteria necessary for the diagnosis of chondro- 
sarcoma. They defined chondrosarcoma as a 
tumor developing from full-fledged cartilage, 
whereas osteogenic sarcoma issued from a more 
primitive tissue. The chondrosarcoma never 
contains osteoid tissue evolving directly from a 
sarcomatous stroma. Histologic criteria for the 
diagnosis of chondrosarcoma, as outlined by 
Lichtenstein and Jaffe [3], include richly 
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cellular neoplastic tissue with numerous plump 
cells, some with multiple nuclei, hyper- 
chromatism of the nuclei, uninuclear giant cells 
and irregularity in the size of the cells and 
their nuclei. These same criteria were used by 
Dahlin and Henderson [4] in their study of 212 
chondrosarcomas. 

Lichtenstein [5] stated that surgical removal 
is the only form of treatment that offers any 
prospect of cure of chondrosarcoma; these 
tumors are highly resistant to radiation. 

Coley [6] reported that only thirteen chondro- 
sarcomas of the jaws were seen during an 
eighteen-year period at Memorial Hospita’, 
New York. 


THE PRESENT STUDY 


Chondrosarcomas of the jaws and facial 
region were encountered in ten cases, and 
benign cartilaginous tumors of these regions 
were found in only three cases at the Mayo 
Clinic from 1907 to March 1957. This number 
includes all the cartilaginous tumors of the 
jaws and the region of the maxillary sinus as 
well as the tumors that arose in the bony and 
cartilaginous skeleton of the nose. Neoplasms 
arising in the nasopharynx were excluded, as 
were those arising from the base of the cranium, 
calvarium or region of the frontal sinus. 
Twenty-two osteogenic sarcomas with a promi- 
nent cartilaginous component were excluded 
although they had been included as chondro- 
blastic osteogenic sarcomas in a_ previous 
report [7]. 


CLINICAL FEATURES 


Location. Eight of the ten chondrosarcomas 
arose from the nasal structures (turbinates, 
septum, cartilages or region of the nasal fossa), 
and two began in the maxilla. No example of 
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TABLE I 
CHONDROSARCOMAS OF THE JAWS AND FACIAL REGIONS: TEN CASES SEEN AT THE MAYO CLINIC 


Location of 
umor 


Right nasal 
fossa and 
antrum 


| 


Previous Treatment 


Treatment 


at Clinic 


Result 
(Years after 
Treatment) 


Removal 


Living 


Dead 


| 1915: Tumor removed 


Surgical, August 
1949 


Stroke and cancer of 
esophagus (?) 


Midline 
maxilla 


Surgical removal, 
biopsy of dental 
extraction 


Diathermy (electro- 
coagulation), July 
and September 
1927 


Radium or radon 
therapy, Octo- 
ber and Novem- 
ber 1927 


Right nostril 


Dental extraction, 
1932 


Diathermy (electro- 
coagulation), 
July 1934 


X-ray therapy, 
July 1034 


recurrence 


Right nasal 
fossa and 
ethmoid 


Nasal surgery, four 
times 


Surgical, August 
1939 


Probable recurrence 


Right nasal 
fossa 


None 


Surgical, December 
1954 


Local recurrence 


Left nasal 
fossa and 
antrum 


| Radium or radon 
therapy 4 mo.* 


Surgical, May 1942 


Palliative removal 
elsewhere, 1951; 
x-ray therapy 


Right maxilla 


Biopsy, 8 mo. and 
1 mo.* 


Surgical, February 
1952 


Right nasal 
fossa 


None 


Surgical, December 
19055 


Radium or radon 
therapy, April 
1956 


Tip of nose 


X-ray therapy, 
4 mo.* 


Surgical, December 
1949 


Left nostril 


and septum 


| Biopsy, 2 wk.* 


Surgical, March 


1953 


* Time before admission to Mayo Clinic. 


chondrosarcoma arising in the mandible was 
encountered in this study. 

The three benign chondromas arose from the 
nasal fossa, tip of the nose and upper alveolar 
ridge, respectively. The last of these may have 
arisen in soft tissues. 

Age and Sex. The average age of the pa- 
tients with chondrosarcoma was 58.4 years, the 
extremes being from forty-three to seventy-four 
years. There were six men and four women. 
The average age of the men was 56.5 years and 
of the women, 61.2 years. The ages of the three 
patients with chondromas, two men and one 
woman, were twenty-one, fifty-one and sixty 
years of age, respectively. 

Symptoms. Two patients with maxillary 
chondrosarcomas and four with nasal chondro- 
sarcomas had noted a mass. Four patients with 
nasal chondrosarcomas complained of nasal 
obstruction; one had pain and another, 


diplopia. Two of the patients with benign 
chondromas complained of a mass, and one 
mentioned nasal obstruction. 

Physical Findings. A mass was noted by the 
examining physician in each of the eight pa- 
tients with nasal chondrosarcomas. In the 
maxillary cases only a postoperative defect was 
present. A mass was present in all three patients 
with benign chondroma. 

Roentgenographic Examination. Roentgeno- 
graphic examinations were made in eight of the 
ten cases of chondrosarcoma and revealed 
abnormalities in all. In one patient a densely 
calcified mass was present. In the remainder, 
varying amounts of bony destruction or 
opacification of the air spaces were evident. 

The one roentgenographic examination made 
in a patient with benign chondroma revealed 
a large expanding lesion that involved both 
nares, both antra and the ethmoids. 
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& 
Fic. 1. Chondroma from tip of nose. There are relatively 
few cells, and each contains a single small nucleus. 


Hematoxylin and eosin stain. 


Laboratory Data. Hematologic, serologic 
or urinary studies yielded no evidence of 
abnormalities. 

Previous Treatment. Two of the ten patients 
with chondrosarcomas of the jaw and facial 
region had not received any treatment for their 
disease prior to coming to the Mayo Clinic. 
The remaining eight had had ineffective surgical 
or roentgenologic attempts to eradicate their 
disease. (Table 1.) Of the three patients with 
chondromas, the one with a chondroma in the 
nasal fossa had had surgical treatment prior to 
coming to the Clinic. 


PATHOLOGIC FEATURES 


Grossly the tumors presented as obviously 
cartilaginous or fibrocartilaginous tumors. Mi- 
croscopically, the criteria for malignancy used 
in this series were the same as those used in the 
diagnosis of chondrosarcomas of the remainder 
of the skeleton. Multinucleated cells and in- 
creased nuclear size were considered especially 
significant. (Figs. 1 and 2.) These chondro- 
sarcomas were, on the average, somewhat more 
malignant histologically than similar tumors 
elsewhere in the body. No instance of malignant 
change in a previously proved benign chon- 
droma was encountered, but the course of the 
tumor in Case 1 (Table 1) suggests that this may 
have occurred. 

This patient was first seen at this clinic in 
1923, at which time he presented with a tumor 
of the ethmoid and nasal fossa of ten years’ 
duration. Roentgenograms showed marked 
calcification and treatment was advised at that 
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Fic. 2. Chondrosarcoma with cellular zones, large ir- 
regular nuclei and multinucleated cells. Hematoxylin 
and eosin stain. 


ta 


time. The patient returned twenty-six years 
later (1949) with a history of some increase in 
size of the tumor over the preceding eight 
months. No treatment had been given this 
tumor during this twenty-six—-year interval. 
The extensive tumor removed from the ethmoid 
region and nasal fossa in 1949 proved to be a 
fairly active chondrosarcoma. 

In no instance was metastasis known to have 
occurred in this series. 


TREATMENT AND PROGNOSIS 


Since these lesions arose in different regions, 
treatment was varied and the types are listed in 
Table 1. Eight of the ten patients with chondro- 
sarcomas had had ineffectual surgical pro- 
cedures, sometimes combined with radiation 
therapy, before coming to the Mayo Clinic. 
The tumors were considered to have been re- 
moved adequately at the Clinic in Cases 1, 2, 3, 
7,9 and 10. None of these recurred. Two of the 
patients treated by radical removal (Cases 1 
and 3) are dead, but apparently not from the 
effects of their tumors. 

These observations indicate that radical re- 
moval, getting well into uninvolved tissues 
away from the tumor, can be effective even for 
recurrent lesions. Radiation appears to be of 
little value in the treatment of these lesions. 

That the five-year period of observation fol- 
lowing treatment is insufficient in cases of 
chondrosarcoma is illustrated by Case 6. In 
this patient the tumor was believed to have 
been incompletely removed in 1942, was again 
partially removed elsewhere in 1951, and caused 
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death by intracranial extension in 1955, thir- 
teen years after onset. This case has been re- 
ported in detail by Lawson [8]. 

Of the three patients with benign chon- 
dromas, two were living seven and eight years 
after surgical removal. The third patient died 
nine years following treatment at this Clinic; 
there was no recurrence of the chondroma. 


COMMENTS 


Cartilaginous tumors, as would be expected, 
may arise from the cartilaginous portion of the 
nasal skeleton, and occasional reports of benign 
and malignant cartilaginous tumors in the 
jaws, and nasal and facial regions have ap- 
peared. Those tumors arising in the more 
peripheral nasal structures are usually diag- 
nosed and treated relatively early, whereas 
those occurring in the nasal fossa and paranasal 
sinus regions may reach enormous dimensions 
before the diagnosis is established. 

Of the cartilaginous tumors in our series, 
eight of the ten chondrosarcomas and two of the 
three benign chondromas arose from the nasal 
structures, and two malignant tumors and one 
benign tumor arose in the maxilla. None 
occurred in the mandible. Chondrosarcomas 
arising in the maxilla and mandible as weli as 
the nasal regions have been reported in the 
literature, however, but close inspection of the 
photomicrographs and pathologic descriptions 
suggests that some of the chondrosarcomas 
reported as arising from the jaws really were 
chondroblastic osteogenic sarcomas. 

The patients in our series were older on the 
average than patients with osteogenic sarcomas 
of the jaws usually are. This age difference holds 
for chondrosarcomas and osteogenic sarcomas 
in the remainder of the skeleton as well. In our 
series the average age of the patients with 
chondrosarcoma was 58.4 years. In Dahlin and 
Henderson’s [4] study of chondrosarcomas, ex- 
clusive of the head and neck, the peak incidence 
was in the sixth decade. 

The degree of malignancy of cartilaginous 
tumors often has been underestimated in the 
past. Lichtenstein and Jaffe [3] emphasized 
that the chondrosarcoma is often under- 
diagnosed histologically, and Dahlin and 
Henderson’s study revealed that sufficiently 
radical treatment for these tumors in the past 
was the exception rather than the rule. Like- 
wise, Cahn [9] and Erich [70,11] have empha- 
sized on clinical grounds that a pathologic 


diagnosis of chondroma in a facial tumor should 
be viewed with reservation and fairly radical 
treatment carried out. Several tumors in our 
series had been previously diagnosed as 
chondromas, but review of the material in the 
light of more recent knowledge indicated that 
they were clearly malignant. Data derived from 
follow-up studies in our series suggest that 
basically the same histologic criteria may be 
used for the diagnosis of chondrosarcoma in 
this region as apply elsewhere in the body. 

Dahlin and Henderson [4] stressed the need 
for long term follow up in cases of chondrosar- 
comas; they found that at least a ten-year 
follow up is necessary in the assessment of 
results of treatment. The long course in Case 6 
supports this. 

The possible malignant transformation of a 
chondroma is suggested, although not proved, 
in Case 1. 

This series supplies further evidence that 
radical surgical treatment is necessary for 
cartilaginous tumors. 

Cysts of dental origin, fibrous dysplasia, 
dental tumors, osteogenic sarcoma and fibro- 
sarcoma should be considered in the clinical 
differential diagnosis. Chondroblastic osteogenic 
sarcoma can be differentiated from chondrosar- 
coma by the fact that osteoid is produced 
directly from malignant cells in the former 
tumor. The differentiation is somewhat aca- 
demic since both types of tumors require radical 
removal. Benign chondroblastoma and chon- 
dromyxoid fibroma need not be considered 
strongly in the differential diagnosis, no cases 
having been reported in the facial regions. 


SUMMARY 


Cartilaginous tumors of varying degrees of 
malignancy may arise in the jaws, facial and 
nasal skeletal regions. Of the thirteen cases of 
cartilaginous tumor in this region encountered 
at the Mayo Clinic, which form the basis of this 
report, ten were cases of chondrosarcoma and 
three were cases of benign cartilaginous tumor. 
None of the lesions in this group affected the 
mandible, although chondrosarcomas of the 
mandible have been reported. 

As is true of cartilaginous tumors wherever 
they occur, differentiation of the benign from 
the malignant examples arising in this region 
may be difficult. Even if the cartilaginous tumor 
is considered to be a benign chondroma or 
borderline for malignancy, treatment should be 
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radical, preferably en bloc resection getting well 
around the tumor. Radical surgical removal 
gives a reasonable chance of cure. With in- 
adequate treatment, chondrosarcomas progress 
and eventually cause the death of the patient 
often by intracranial extension. Only in rare 
instances does the tumor metastasize. The 
natural history of chondrosarcoma is often of 
long duration. Therefore, a long follow-up 
period is required before a clinical cure can 
be claimed. 
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HILE cancer of the thyroid of low malig- 

nancy has been studied extensively by 
pathologists and clinicians during the last ten 
years, the highly malignant goiter types have 
been neglected. 

The terminology of these tumors is not 
uniform. The most malignant, almost always 
fatal cancer of the thyroid—the polymorphous 
cell tumor—is regarded by American inves- 
tigators as anaplastic carcinoma and by 
European writers as sarcoma. The only recent 
description of its morphology and fulminating 
course was in 1949 by Frazell and Foote [6], 
who observed thirty-nine cases at the Memorial 
Hospital in New York. In 1954 Lev et al. [7] of 
the Mayo Clinic stressed the disappointing 
therapeutic results in fifty-eight cases of 
polymorphous cell tumor. 


MATERIAL AND METHOD 


The gross and microscopic findings in all 
goiters which were removed at the Hertzler 
Clinic from 1926 to 1953 and had the structure 
of polymorphous cell tumor were reviewed. 
Gross specimens, photographs and paraffin 
sections were studied, and these findings were 
correlated with the clinical data including 
follow-up observation. Among 206 malignant 
goiters, thirteen (6.3 per cent) showed this 
structure. They will be discussed herein. 


DATA 


Age and Sex. Of the thirteen cases included 
in this group, nine were observed in females and 
four in males. The ages of these patients varied 
from fifty to seventy-four years at the time of 
operation. The average age of the female pa- 
tients was 62.1 years and that of the males, 
66.5 years. 
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Clinical Symptoms and Duration of Disease. 
These patients had noticed enlargement of the 
neck for from six weeks to forty-eight years. 
The average duration of the goiter before 
operation was given as 19.7 years. In addition 
to enlargement of the neck, which was the chief 
complaint, five of our patients had noticed loss 
of weight, five noted shortness of breath, three 
had a choking sensation, two had a cough, 
and four had noticed a rapid increase in the 
size of their long-standing goiter. (Figs. 1A 
and B.) 

The clinical diagnosis in three cases was 
solitary adenoma; in eight cases cancer was 
suspected before operation. Two patients were 
diagnosed as having bilateral nodular colloid 
goiter. Only one patient had had previous 
thyroidectomy, six weeks before admission, 
followed by radiation therapy. (Figs. 2A 
through F.) 

Operation. Bilateral subtotal resection was 
performed upon two patients, total thyroidec- 
tomy upon two and lobectomy upon seven. 
Tracheotomy was necessary in four patients. 
Only two patients received postoperative radia- 
tion therapy. Treatment with isotopes was not 
given. Cautery excision of a fungating tumor 
was performed once, as was curettage of a 
recurrent tumor. 

Gross Pathology. The weights of the radically 
removed surgical specimens varied between 175 
and 375 gm. In seven patients a solitary node 
was found, in four patients two nodes were 
present, and two patients had multiple nodes 
involving one whole lobe. Bilateral involvement 
was noted in four instances. (Figs. 3A through 
C.) 

In three patients, the nodes measured from 
6 to 8 cm.; four nodes measured more than 
8 cm. in size. The cut surface of the solid tumors 
varied from opaque gray (similar to brain 
tissue) to amber. The capsule of the thyroid 
was grossly invaded in most cases. In four pa- 
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Fic. 1. A, seventy-four year old patient. Rapid increase in size of long-standing goiter. Intubation was instituted for 
relief of dyspnea. B, operative specimen (weight, 375 gm.) from same patient consisting of right lobe, jugular vein and 
muscles. On the lower pole, the remnant of a multinodular colloid goiter can be recognized. C, microscopic structure 
of same tumor. Bizarre polygonal, spindle and giant cells. Death occurred three months after lobectomy and neck 


dissection. 


‘ 


Fic. 2A. Multinodular goiter removed fourteen years before admission for 


cancer of thyroid. 


tients, there was gross invasion of a jugular vein 
and the neck muscles. 

Metastases and Local Extension. In our 
cases, little distant spread was disclosed, in 
sharp contrast to the less malignant goiter 
types. Local extension into the neck structures 
was noted in all but two patients and caused 


death before metastases had a chance to 
develop. The inoperable tumor had perforated 
the skin and formed a fungating mass in one 
patient. (Figs. 4A through C.) In three patients 
the trachea was invaded, and in four the lateral 
neck muscles were invaded. Four instances of 
invasion of the jugular vein were seen. Only 
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Fics. 2B to D. B, patient, fifty-eight years old, at time of admission. C, the tumor measured 7.5 by 9.5 cm.; a small 
area of multinodular colloid goiter is visible on one pole. Tracheotomy was necessary and the patient died on the same 
day. D, microscopic structure of operative specimen shows giant cells besides spindle and round cells. 


Fic. 2E. Intestinal metastases are, according to 
Wegelin, not uncommon in polymorphous cell tumor. 


two patients showed metastases to the cervical 
nodes, and one to the lungs. No bone metas- 
tases were observed in our series. 

Microscopic Findings. The great variation 
in size and form of their cells characterizes 
these tumors. In five instances the tumor cells 
were diffusely growing, while in eight the cells 
formed solid sheets and strands separated by 
fibrous septums. While the majority of tumor 
cells were of spindle shape with oval nuclei, 
bizarre polygonal cell forms were present in all 
patients, and the nuclei were single or multiple 
and very dark stained. In ten tumors, giant- 
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Fic. 2F. Lung with metastasis obtained at autopsy of 
fifty-eight year old patient (Fig. 3B). 


sized cells with one or two hyperchromatic 
nuclei were conspicuous. Mitotic figures were 
seen frequently. One tumor had multinuclear 
giant cells of the epulis type. (Fig. 5.) We 
regard them as foreign body giant cells rather 
than tumor giant cells because they were near 
foci of hemorrhage. 


Follow-up Studies. The thirteen patients 
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Fic. 3A. Gross specimen from seventy-four year old pa- 
tient who had a goiter for thirty years. The tumor 
weighed 175 gm. and had invaded jugular vein and neck 
muscles. Several colloid nodes of the long-standing 
goiter can be recognized on cross section. 


had been operated upon between 1926 and 
1953, and the postoperative course could be 
followed up in every case. All our patients are 
dead at present. One died during tracheotomy 
and one shortly after operation. A fifty-seven 
year old woman died of pneumonia twenty days 


after lobectomy; one died of tracheal stenosis 
two months after subtotal thyroidectomy and 
tracheotomy. A fifty year old woman had had 


‘ee 


total thyroidectomy. The specimen measured 
g:by 10.5 cm. A local recurrence appeared 
within four weeks, and a fungating mass was 
removed by curettage. The tumor grew 
rapidly, and the patient died eleven days after 
the second operation. In a seventy-four year old 
woman, a tumor weighing 375 gm. had been 
removed together with the right jugular vein 
and sternocleidomastoid which were invaded. 
Two days later tracheotomy became neces- 
sary, and death occurred three months after 
thyroidectomy. 

The characteristic cell structure of poly- 
morphous cell tumor was noted in two patients 
who had unusual postoperative courses. One, 
a fifty-five year old woman, had noted a lump 
in the neck for one year. Lobectomy was per- 
formed in January 1943. The surgical specimen 
consisted of a colloid adenoma with cystic 
degeneration. A minute oval tumor composed of 
spindle cells and giant cells was found outside 
the wall of the adenoma. It was not encapsu- 
lated, and it invaded the thyroid tissue proper. 
The size of the entire tumor was 4 mm. (Fig. 6.) 
The patient had no symptoms for seven years. 
Four years later (eleven years after lobectomy) 
her family physician reported that the patient 
had died from “cancer of internal organs.” 
There was no evidence of local recurrence. 

The second case was that of a sixty-one year 
old woman who had known of her goiter for 


Fics. 3B and C. B, characteristic pleomorphic structure of tumor shown in 
Figure 3A. C, recurrence of same tumor two months after first lobectomy, with 


predominating spindle cell structure. 
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Fic. 4A. Sixty-six year old man with a history of goiter 
for twenty years and a fungating tumor for one year. 


The patient died six months after incomplete removal 
of tumor. 


twenty years. Two months before admission 
she noted a rapid enlargement of her neck. A 
clinical diagnosis of solitary adenoma was made; 
it was removed in 1938 by left lobectomy. 
About a year later a tumor on the left side 
recurred and was removed. Eight x-ray treat- 
ments were given following her operation. In 
addition to a large follicular adenoma, the first 
operative specimen showed an anaplastic tumor 
of small size which had not yet invaded the 
thyroid capsule. It was composed of a variety 
of cells. Many giant nuclei were present, and 


Fic. 4C. Microscopic structure of same tumor (Fig. 4B) 
showing polymorphous cells. 


most of the cells were polygonal or spindle- 
shaped. The recurrent goiter presented the 
same polymorphous cell structure as the 
primary tumor. (Fig. 7.) In 1947 the patient, 
then seventy years old, was still alive but was 
losing weight steadily. X-ray films showed a 
mediastinal tumor, and the patient died five 
years later, fourteen years after the first 
operation. 

Whether the prolonged course in the second 
patient can be attributed to the x-ray treat- 


Fic. 4B. Autopsy specimen of thyroid tumor which had extensively invaded 


surrounding neck structures. 
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Fic. 5. Multinuclear giant cells of epulis type near 
hematoma in polymorphous cell tumor. These cells are 
regarded by some pathologists as foreign body cells not 
tumor giant cells. 


ment is questionable, since radiation had no 
influence on the course of giant cell carcinoma 
in Frazell and Foote’s experience. 


REVIEW OF LITERATURE 


In his last review on malignant goiter (1941), 
de Quervain states that a comparison of surgical 
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Fic. 7. Large giant cells in polymorphous cell tumor 
from sixty-one year old patient who survived fourteen 
years after lobectomy. The tumor was surrounded with 
non-cancerous thyroid tissue and had not invaded 
surrounding tissues. 


Fic. 6. Minute invasive polymorphous cell carcinoma, 
4 mm. in diameter, removed with benign adenomatous 
goiter from fifty-five year old woman. Patient survived 
for eleven years after operation. 


results in malignant goiter in different countries 
is impossible due to a lack of a uniform 
terminology [8]. The tumor which is the subject 
of this paper is classified as polymorphous cell 
sarcoma in European literature. 

de Quervain considered 17 per cent of all 
malignant goiters as sarcomatous, while Berard 
[2] of France regarded only 2 per cent as such. 
In de Quervain’s experience, sarcoma had a 
much more serious prognosis than other types of 
malignant goiter. As a rule, the duration of the 
disease was less than one year. Of thirty-five 
sarcomas observed by de Quervain, twenty 
showed polymorphous cell structure, often 
with giant cells. Metastases were mostly blood- 
borne. In East Germany (Breslau), Barthels 
found that 24 per cent of all malignant goiters 
were sarcomatous in structure [1]. The ages of 
the patients ranged from forty to seventy 
years; the number of males equalled that of 
females. In Barthels’ experience, polymorphous 
cell sarcomas had the shortest duration of all 
malignant goiters. No treatment proved suc- 
cessful. His twenty patients died within one 
year after operation. 

The greatest experience in the pathology of 
polymorphous cell tumors is that of Wegelin 
(Berne) [rz]. He studied fifty-eight cases, 
namely, thirty-two surgical specimens and 
twenty-six autopsy specimens, from twenty- 
seven female and thirty-one male patients. 
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Wegelin described the color of sarcomas as 
grayish white or grayish red; hemorrhages or 
yellow necrotic foci may cause a varied cut 
surface. The consistency may vary from very 
soft to firm. There was often invasion of large 
veins, perforation of the thyroid capsule or 
perforation of the skin. Muscle, trachea and 
esophagus were involved in some cases, and 
intrathoracic or retropharyngeal extension 
occurred. 

Wegelin regarded the polymorphous cell 
sarcomas as the most common form of sarcoma 
of the thyroid. Spindle cells predominated in 
some areas. Size and form varied from cell to 
cell, as did the size and shape of the chromatin 
content of the nuclei. Multinuclear cells were 
not uncommon. Sometimes small amounts of 
glycogen or fat could be demonstrated in the 
tumor cells. There was often extensive infiltra- 
tion with lymphocytes and leukocytes. The 
blood vessels were slit-like, and their walls were 
very thin. 

The relationship between tumor cells and the 
endothelial wall of vessels was much closer than 
in epithelial tumors. In sarcoma the tumor cells 
were attached directly to the endothelial lining 
of blood vessels. Most of the giant cells had 
a central round nucleus. Some contained blood 
pigment or glycogen. Many of the giant cells 
had peripheral nuclei as in Langhans’ giant cells. 

Wegelin regards the distinction between 
epithelial and sarcomatous origin of poly- 
morphous cell tumors as difficult, but he be- 
lieves that Ewing’s [5] view (that a true sarcoma 
of the thyroid has not been proved) is much too 
rigid. According to Wegelin, sarcoma of the 
thyroid is more common in regions where 
goiter is endemic than in countries where 
goiter rarely or never occurs. He believes that 
inflammation or hemorrhage in an adenoma 
may predispose to the development of sarcoma 
by causing regenerative proliferation of the 
stroma. 

Metastases were mostly blood-borne in 
Wegelin’s twenty-six autopsy cases. There were 
six cases with metastases to the lymph nodes. 
Metastases to the lungs were most common 
(twenty-one cases). Other organs which were 
the site of secondary tumor growth were the 
liver, kidneys, adrenals, brain, dura mater, skin 
and spleen. Wegelin quite frequently saw 
metastases in the stomach and intestine, as well 
as in the heart. The only bone metastasis 
occurred in the sternum. 


Crotti [3], in his book “Thyroid and Thy- 
mus,” follows the Swiss writers in classifying 
tumors which are composed of a mixture of 
spindle cells, polygonal and giant cells as 
polymorphous cell sarcoma. In 1955 Werner 
[12] discussed the tumor in question under his 
cancer group 111. He believes that spindle cell 
metaplasia has led many observers to interpret 
such tumors as sarcoma. He saw bizarre giant 
cells in many of these tumors, particularly in 
those whose appearence resembled a sarcoma. 

Smith [9] regards the abundance of giant 
cells in the polymorphous cell tumors as strong 
evidence of their epithelial origin. According to 
Ewing [5], polymorphous cell tumors so fully 
illustrate the transformation of thyroid epi- 
thelium into spindle, round or giant cells that 
he questions the occurrence of true sarcoma in 
the thyroid. 

Willis [13] states that undoubtedly most 
sarcomas and carcinosarcomas of the thyroid 
reported by European writers are in reality 
anaplastic carcinomas. He mentions the study 
of Dobyns and Lennon [4] who transplanted 
anaplastic human thyroid carcinoma into the 
eyes of guinea pigs. These transplants devel- 
oped epithelial patterns of papillary, trabecular 
and follicular structure in the guinea pig. 

Warren and Meissner [70] describe the giant 
cell carcinoma as composed of cells extremely 
pleomorphic in nature, both as to nuclei and 
cytoplasm. They frequently found mitoses and 
atypical nuclei. There were numerous giant 
cells which were often multinucleated. These 
were intermixed with various other cells, 
especially spindle cells. Individual cells and 
growth patterns often suggested sarcoma, and 
typical epithelial cells were difficult to find. 

The tumor, according to Warren and Meiss- 
ner, was rare in persons under the age of sixty. 
It usually developed in a thyroid adenoma 
which suddenly increased rapidly in size after 
having been present without significant change 
for fifteen years or more. The growth was so 
rapid that about half the patients had demon- 
strable metastases and signs of extension to the 
larynx and trachea at the time of the diagnosis. 
Distant metastases occurred, but the local 
extension of the disease usually caused death a 
few months after the diagnosis had been made. 

Frazell and Foote reported on thirty-nine 
cases observed at Memorial Hospital in New 
York. The average age of their patients was 
sixty-one years, considerably higher than that 
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for other cancers of the thyroid. Thirty-three 
of their thirty-nine patients gave a history of 
pre-existing goiter; eighteen of the goiters had 
been present less than one year. Nine had had 
thyroidectomy before admission and _ nine 
others had had biopsy. Those patients who had 
been given radiation therapy had shown no 
response. These very bulky tumors were 
notable for their local extension into the neck 
structures. Almost half of their patients 
presented evidence of regional lymph node 
involvement on admission; 50 per cent of the 
patients had hoarseness, dyspnea and dys- 
phagia. Rapid progress of the disease was the 
outstanding characteristic of giant cell tumors. 
Death was often due to obstruction of the 
trachea or esophagus. 

Frazell and Foote observed bone metastases 
only in three patients (g per cent). Although 
visceral metastases did occur, death usually 
intervened before this complication had a 
chance to develop. All their patients were dead 
at the time the report was written. The average 
duration of life from diagnosis to death was 
approximately 4.8 months. Apparently no 
other form of human cancer led to such an 
inevitable lethal outcome. Radical surgery was 
attempted in four patients not previously 
treated but was unsuccessful. The response to 
radiation therapy was uniformly negligible. 


SUMMARY 


1. Among 206 malignant goiters observed 
during twenty-seven years at the Hertzler 
Clinic, thirteen (6.3 per cent) had the structure 
of polymorphous cell tumor. 

2. Nine of these tumors were observed in 
females and four in males. The ages ranged 
from fifty to seventy-four years; the average 
was sixty-five years. 

3. Enlargement of the neck was noticed by 
our patients for from six weeks to forty-eight 
years. The average duration of the goiter 
previous to operation was 19.7 years. 

4. In the majority of cases (eight) a clinical 
diagnosis of cancer was made. 

5. Bilateral subtotal resection of the thyroid 
was performed upon two patients, total 
thyroidectomy upon two and lobectomy upon 
seven. Partial removal of an inoperable tumor 
was performed upon two patients. 

6. The size of the radically removed tumors 
varied from 175 to 264 gm. Bilateral involve- 
ment was noted in four instances. In most cases 
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the thyroid capsule was invaded. In four pa- 
tients there was gross invasion of a jugular vein 
and the neck muscles. 

7. All thirteen cases showed the charac- 
teristic structure described in the literature as 
giant cell carcinoma or polymorphous cell 
sarcoma. We propose the term “polymorphous 
cell tumor of the thyroid” until the histogenesis 
of these tumors has been established beyond a 
doubt. 

8. All thirteen patients are dead at present. 
In eleven, the rapid clinical course conformed 
to the generally accepted view that this type of 
malignant goiter can be classified with the most 
fulminating cancers known in humans. Death 
occurred in less than six months after the 
diagnosis had been established. 

9. Two patients, fifty-five and sixty-one 
years old, respectively, were exceptions in hav- 
ing a long survival after operation. Histologic 
study of the removed goiters showed, aside 
from benign adenomas, small areas of poly- 
morphous cell tumor still confined to the 
thyroid. These two patients lived for more than 
ten years after operation. 

10. From the literature and our own experi- 
ence, it appears that polymorphous cell tumor 
of the thyroid is invariably fatal after the sur- 
rounding neck structures have been invaded. 
The long survival of two of our patients can be 
explained only by the fact that the tumor was 
excised before it had a chance to invade the 
thyroid capsule. These two cases strengthen the 
standpoint of those specialists in thyroid sur- 
gery who remove every thyroid tumor before a 
clinical diagnosis of malignancy can be made. 

11. The history of long-standing goiter in all 
except one of our patients supports Wegelin’s 
belief that polymorphous cell tumor develops 
as a rule in a long-standing benign adenoma. 
The prevention or early removal :of an ade- 
nomatous goiter seems to be the only chance to 
eradicate this most malignant tumor of the 
thyroid. 
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The Value of Cholecystography in Acute 
Cholecystitis (with Special Reference 
to Non-visualization) 


Avex E. Pearce, M.D., Philadelphia, Pennsylvania 


From the Department of Surgery, Habnemann Medical 
College and Hospital, Philadelphia, Pennsylvania. 


HOLECYSTOGRAPHY during the course of 
C acute cholecystitis is a valuable procedure 
and may provide useful corroboratory evidence 
of acute gallbladder disease. A high incidence of 
calculi in non-visualized gallbladders is reported 
by numerous investigators; much of this 
information is based on the findings of chronic 
disease. Cholecystography is used rarely or not 
at all during the course of acute gallbladder dis- 
ease. During a pilot study of acute cholecystitis 
started in 1951, it was found that cholecystog- 
raphy provided useful evidence to support the 
diagnosis. It was also noted that a normal 
cholecystogram had excellent negative value in 
that it nearly always ruled out acute cholecysti- 
tis. Since the disease is seldom an emergency 
condition, and one or more days may be used 
to prepare the patient for surgery, treat 
concomitant disease and confirm the diagnosis, 
sufficient time is provided to obtain cholecysto- 
grams in many cases [7]. 


TABLE I 
CHOLECYSTOGRAPHY IN ACUTE CHOLECYSTITIS 


| No. of 


adiologic Diagnosis 
Radiing | Cases 


Non-visualization 

Non-visualization with opaque 
stones 

Impaired visualization............| 

Impaired visualization with calculi. 

Functioning gallbladder with 
stones... . 
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DATA AND RESULTS 


Seventy-six cholecystograms were performed 
in a series of 151 cases of acute cholecystitis 
from 1951 to 1958. Most of the roentgenograms 
were obtained in the latter half of this group. 
Cholecystectomy was performed in all seventy- 
six patients, and gallbladder stones were found 
in all but one. The single patient whose gall- 
bladder contained no stones was a forty-five 
year old man who had a _ non-visualizing 
cholecystogram and acute gangrenous _chole- 
cystitis. Priodax® was used early in the series, 
but the majority of tests were made with 
Telepaque® which was used routinely after 
March 1952. The radiologic diagnoses are 
listed in Table 1. Non-visualization occurred in 
fifty-six patients (74 per cent). Of these, four- 
teen showed opaque stones in addition to non- 
visualization (18 per cent). Visualization of the 
gallbladder was impaired in two patients (3 per 
cent), and eight demonstrated this, with calculi 
(10 per cent). A functioning gallbladder with 
stones was evident in ten instances (13 per 
cent). Positive evidence of gallbladder disease 
was therefore obtained in seventy-four of 
seventy-six patients (98 per cent) subjected to 
cholecystography during the course of acute 
cholecystitis. The finding of only impaired 
visualization in two patients was not thought 
to be of sufficient diagnostic aid. 

It is important to note the absence or 
presence of dye and its site in the gastro- 
intestinal tract. The absence of dye may be due 
to vomiting and/or diarrhea. A large amount of 
dye in the stomach (Fig. 1) indicates that 
sufficient dye has not passed through the 
pylorus and, therefore, none could be absorbed 
even if the gallbladder were normal. Dye in the 
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Fic. 1. A large amount of dye in the stomach indicates 
that sufficient dye has not passed through the pylorus 
and therefore cannot be absorbed even by a normal 


gallbladder. 


right colon indicates that enough has entered 
the intestinal tract to be absorbed. This is 
significant in the presence of non-visualization. 
(Fig. 2.) 


COMMENTS 


Non-visualization, in the presence of ade- 
quate intake and absorption of dye associated 
with good hepatic function, indicates obstruc- 
tion of the gallbladder from stones and/or 
edema in its neck or in the cystic duct. Occa- 
sionally the gallbladder may be so completely 
filled with stones that there is insufficient space 
for bile containing the dye. 

According to Feldman [2], the following 
factors are necessary for visualization of the 
gallbladder: (1) sufficient dye must be ad- 
ministered; (2) the dye must be absorbed; 
(3) the liver must be capable of excreting the 
dye; (4) the ducts must be patent; (5) the 
gallbladder must be capable of receiving and 
expelling the dye; (6) gallbladder concentration 
must be normal; and (7) the sphincter of Oddi 
must be capable of normal mechanism. The 
accuracy of diagnosis from cholecystography in 
chronic disease is stated by Feldman, to vary 
from 88 to 98 per cent. He states that the 
roentgenographic signs of an abnormal gall- 
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Fic. 2. In the presence of non-visualization, dye seen 
usually in the right colon means that enough dye has 
entered the intestinal tract to be absorbed, but that 
the gallbladder has not taken it up. This is a significant 
finding. 


bladder are: (1) absence of shadow; (2) delayed 
filling; (3) unvarying size of gallbladder; 
(4) persistent faintness of shadow; (5) stone 
shadows, mottling, central defects and calcifica- 
tion; (6) deformities of contour such as 
marginal filling defects, deformity due to 
adhesions, and constrictions; (7) calcification 
of the wall; (8) calcium bile; (9) delayed 
emptying; and (10) defects due to neoplasm. 
Non-visualization of the gallbladder is 
generally recognized as evidence of biliary 
disease. Levene and Scheff [3] found that 92 
per cent of non-visualized gallbladders con- 
tained stones. They stated that claims of 
95 per cent accuracy or better were unrealistic 
because in some cases negative results were not 
confirmed by surgery. This is particularly true 
of the newer cholecystographic media. Follow- 
ing a careful technic, the diagnosis of a non- 
filling gallbladder is about 98 per cent correct. 
The chief causes of non-filling of the gallbladder 
are: (1) cystic duct obstruction, inflammation, 
kink, stones or pressure from adjacent organs; 
(2) hepatic duct obstruction; (3) gallstones 
packing the gallbladder; (4) chronic choie- 
cystitis or empyema of the gallbladder; (5) fail- 
ure of concentration; (6) common duct obstruc- 
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tion due to stones or pancreatic tumors; 
(7) disease of the liver; (8) no or poor absorp- 
tion of the dye from the intestinal tract; 
(9) organic disease, carcinoma, polyps or 
hypertrophic mucosa; (10) pregnancy in late 
stages; (11) abnormal response to gastric 
hyperacidity or achylia (this is less apt to 
happen with dyes which are acid, namely, 
Priodax which is a phenyl propionic acid and 
Telepaque which is a propanoic acid); (12) ab- 
normal mechanism of the sphincter of Oddi; 
(13) actual biliary diseases, carcinoma of head 
of pancreas, pernicious anemia, sprue and the 
like; and (14) technical: failure of patient to 
take dye, faulty roentgenographic technic, 
overshadowing, and loss of dye by vomiting 
and diarrhea. In obstruction of the common 
duct, absence of a shadow is due to the dam- 
ming back of bile in the biliary radicles. In 
chronic cholecystitis, non-visualization is due 
to a failure of the gallbladder to concentrate 
the dye. In some patients, an insufficient 
amount of dye enters the gallbladder or the dye 
does not remain long enough to become con- 
centrated. The hepatic factor is not significant 
in cholecystography, except in cases of pro- 
found liver disease. An adequate concentration 
of dye in the bile in the gallbladder depends on 
the integrity of the mucous membrane. Joffe 
and Wachowski [4] have shown that it requires 
an average of 2.5 mg. of iodine per gm. of bile 
to produce a faint gallbladder shadow and 
8.9 mg. for a dense shadow. It is believed that 
the high gastric acidity associated with peptic 
ulcer is a factor in non-filling of the gallbladder, 
since the high gastric acidity lowers the pH of 
the intestinal content which changes the 
soluble tetraiodophenolphthalein into its in- 
soluble compound. However, the acid dyes 
should not be affected by this. (Priodax is beta 
[4-hydroxy-3, 5 diiodopheny]]-alpha-phenyl- 
proprionic acid; Telepaque is 3-[3-amino-2,4,6- 
triiodopheny]]-2-ethyl-propanoic acid.) 

Martin and Massimiano [5] reviewed chronic 
gallbladder disease in 236 cholecystograms. The 
gallbladder did not visualize in seventy-three, 
and in sixty of these patients (82 per cent) 
calculi were found at operation. Eight patients 
(11 per cent) showed definite disease, including 
three with acute edematous gallbladders, three 
with strawberry gallbladders, and two with 
markedly thickened gallbladders that had 
previously been the site of cholecystostomies. 
Five (7 per cent) showed no significant disease. 


These authors demonstrated that 93 per cent 
of the non-functioning gallbladders revealed 
macroscopic disease (as opposed to 82 per cent 
with stones). Sosman [6] stated that at the 
Peter Bent Brigham Hospital 20 per cent of all 
gallstones are opaque enough to show without 
cholecystography. Gallstones were found at 
operation in go per cent of the patients with 
non-visualized gallbladders in his series. This 
statement is almost 99 per cent accurate in 
terms of pathologic gallbladders viewed macro- 
scopically, particularly if the findings are 
verified by the intravenous or double-dose 
technic. Sosman believed that the demonstra- 
tion of a poorly functioning gallbladder or a 
faint shadow was much less reliable, and that 
gross pathologic findings were found at opera- 
tion in only 75 per cent of these cases. 

Jarvis and Cayer [7] compared the operative 
and pathologic findings at cholecystectomy in 
eighty patients in whom preoperative chole- 
cystograms had been performed with Priodax 
administered orally. They believed that re- 
peated failure to demonstrate a gallbladder 
shadow ‘“‘is a highly reliable indication of dis- 
ease, and is presumptive evidence of stones. At 
operation, 88 per cent of such patients had non- 
opaque calculi which had not been visualized 
by previous x-rays.” They divided this series 
into three groups: (1) Normal visualization— 
calculi were found in ten of eleven patients 
with definite or probable evidence of them on 
cholecystographic examination. Of four pa- 
tients in whom no stones were seen by roent- 
genographic examination, none was demon- 
strated to have stones following operation. 
(2) Faint visualization—a positive diagnosis of 
calculi made in nineteen patients and confirmed 
at operation; a positive diagnosis of calculi in 
six of eight patients was reported as probable 
on roentgenographic examination. Calculi were 
found in three of five patients who had impaired 
function but in whom no stones were visualized. 
(3) Non-visualization—“ whereas the roentgen 
diagnosis of cholelithiasis was most accurate in 
cases where good or fair gallbladder function 
was found, and the diagnosis of cholecystitis, 
when compared with the pathologic report, was 
least accurate in these cases, the reverse was 
true in the patient whose gallbladder function 
was markedly impaired and who showed little 
or no concentration of the dye or contraction of 
the gallbladder following the fatty meal. 
Marked pathologic changes were found in each 
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case. Where stones were reported as definitely 
or probably present, in every instance their 
presence was confirmed at operation. Though 
no stones were visualized in 25 cases, they were 
found in 22, or 88 per cent, of them at opera- 
tion. . . . In the absence of technical errors, 
disorders of absorption, jaundice, liver disease, 
or obstructed cystic duct, failure to visualize 
the gallbladder shadow after repeated exam- 
ination is a most reliable indication of gall- 
bladder disease and is presumptive evidence of 
cholelithiasis.” 

Kirklin and O’Donnell [8] found 98 per cent 
positive diagnoses with the use of Priodax. 
They concluded that a gallbladder should be 
reported as functioning normally, poorly or not 
at all as indicated by a normal or faint shadow 
or by lack of shadow; that no shadow should be 
reported as faint unless it is persistently so thin 
that it is scarcely discernible, and every gall- 
bladder should be judged by its best shadow, 
not by its worst. 


SUMMARY 


Cholecystography is a valuable aid in the 
diagnosis of acute cholecystitis. In a series of 


152 cholecystectomies for acute cholecystitis, 
positive evidence of disease was seen in seventy- 
four of seventy-six patients subjected to 
cholecystography (98 per cent). The negative 
value of a normal cholecystogram is important 
in that it nearly always rules out the presence of 
acute cholecystitis. 
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Spontaneous Chylothorax in the 
Neonatal Period 


E. Tuomas Bo es, JR., M.D. AND RosBert J. [zant, Jr., M.D., Columbus, 


From the Department of Surgery, Obio State University 
School of Medicine and Children’s Hospital, Columbus, 
Obio. 


Lo chylothorax is a rare cause of 
respiratory distress in the newborn, it is of 
considerable interest and worthy of review be- 
cause of the unsolved problems in regard to 
etiology and optimal management. The data 
for this review are derived from fourteen cases 
previously reported and two additional ones 
from Children’s Hospital. Only patients in 
whom symptoms developed in the newborn 
period or shortly thereafter are included, since 
only in such cases can the possible factors of 
trauma during birth or resuscitation and 
congenital defects in the thoracic duct be 
evaluated. 

In cases of obvious traumatic chylothorax 
there is commonly a period of several days and 
occasionally several weeks between the time of 
injury and the appearance of a pleural effusion. 
This delay has been ascribed to the time neces- 
sary for a retropleural collection of chyle to 
expand and erode through the pleura. Because 
of this it seems reasonable to include in the 
spontaneous neonatal group, infants whose 
symptoms developed up to the age of two 
months. 


CASE REPORTS 


Case 1. This five week old white male infant 
was admitted to Children’s Hospital because of 
dyspnea. The delivery had been normal and un- 
complicated, and the infant had had no respiratory 
distress in the immediate postdelivery period. 
Grunting respirations and intercostal retraction 
became evident in this baby four days prior to 
hospitalization, and he had become cyanotic a few 
hours before admission. In addition to these indica- 
tions of respiratory distress, dullness over the right 
side of the chest was found at the initial examina- 
tion. X-ray films of the chest showed complete 
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opacification of the right hemithorax with shift of 
the heart and mediastinum to the left. (Fig. 1A.) 

With a diagnosis of right pleural effusion, right 
thoracentesis was performed, and 125 cc. of milky 
fluid was withdrawn. The respiratory distress was 
immediately relieved, and a repeat x-ray film of the 
chest showed good aeration of the right lung with 
return of the mediastinum to the midline. Within 
forty-eight hours, evidence of reaccumulation of 
fluid in the right pleural cavity again was noted 
with tachypnea, retraction and dullness over the 
right lung field. A second right thoracentesis 
yielded 145 cc. of milky fluid, and again the 
respiratory distress subsided. This pattern of 
recurring respiratory distress, evidence of fluid in 
the right side of the chest and immediate sympto- 
matic relief after thoracentesis continued for the 
next month. During the first thirty days of 
hospitalization, twenty-seven right thoracenteses 
were performed, and a total of 1,995 cc. of chyle was 
aspirated from the right pleural cavity. 

On the sixth hospital day a moderately severe 
episode of diarrhea developed and persisted for 
three days. Stool cultures grew no enteric patho- 
gens. The diarrhea was treated in the conventional 
manner by decreasing the strength of the oral 
feedings and administering intravencus fluids dur- 
ing one period of dehydration. The rate of accumula- 
tion of chyle was not influenced by the diarrheal 
illness. 

With the exception of the short period of diarrhea, 
the infant remained afebrile and without clinical 
evidence of infection. Antibiotics were administered 
throughout the period of hospitalization, penicillin 
and streptomycin being given for six days and 
penicillin and sulfadiazine thereafter. The infant 
received three blood transfusions of 50 cc. each. He 
was fed an evaporated milk formula throughout 
most of this period, and cereal, fruits and vegetables 
were added toward the end of his hospital stay. His 
admission weight of 7 pounds, 15 ounces declined 
to a low of 7 pounds, 11 ounces during the diarrheal 
episode. With this exception, however, the infant 
gained weight at a satisfactory rate, weighing 11 
pounds, 1 ounce on the thirty-sixth hospital day. 

After thirty days in the hospital the outpouring 
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Fic. 1. Case 1. A, admission x-ray film of the chest showing complete opacification of the right hemi- 
thorax with shift of heart and mediastinum to the left. B, normal x-ray film of the chest taken at 


age twenty-one months. 


of chyle into the pleural cavity ceased abruptly. 
Repeat x-ray films of the chest were clear, and the 
infant remained free of clinical evidence of pleural 
effusion. He was discharged on the thirty-seventh 
hospital day. A follow-up x-ray film of the chest 
nineteen months after discharge was negative for 
abnormalities. (Fig. 1 B.) The child, now two years 
of age, is in excellent health. 


Case 1. This male infant was transferred to 
Children’s Hospital at four hours of age because of 
respiratory distress. At birth, after a normal 
delivery, the baby was cyanotic and respirations 
were irregular, shallow and retracted. His color 
improved after nasopharyngeal suctioning and 
placement in an incubator with a 2 L. flow per 
minute of oxygen. However, rapid respirations with 
retraction remained. The baby was born at term, 
his weight at birth being 7 pounds, 8 ounces. 

At the time of admission he was a well developed 
and nourished infant with a respiratory rate of 
70 per minute. He became quite cyanotic out of 
oxygen. A moderate degree of low sternal and 
subcostal retraction was observed. On auscultation 
of the chest there appeared to be a fairly good 
exchange on both sides with a few disseminated 
inspiratory rales heard bilaterally. The edge of the 
liver was palpable two fingerbreadths below the 
right costal margin, and the tip of the spleen was 
also palpable. 

An x-ray film of the chest, obtained at the time of 
admission to the hospital, showed an accumulation 
of fluid in the right pleural cavity with almost 
complete collapse of the right lung. (Fig. 2A.) The 
trachea and bronchi appeared to be in normal posi- 
tion. Right thoracentesis, performed shortly after 
admission to the hospital, yielded 50 cc. of serous 


fluid. Following the procedure the child’s color 
improved and the respiratory rate decreased to 
44 per minute. A second x-ray film of the chest 
showed about 50 per cent expansion of the right 
lung. Repeat thoracentesis a few hours after admis- 
sion yielded 60 cc. of sanguinous fluid. Repeat x-ray 
film of the chest showed almost complete expansion 
of the right Jung with evidence of only a minimal 
amount of fluid in the right pleural cavity. The 
infant continued to do well with freedom from 
cyanosis, but gradually over the next seventy-two 
hours dyspnea and retractions again developed and 
the respiratory rate increased to about 60 per 
minute. A third thoracentesis was performed with 
removal of 65 cc. of sanguinous fluid. Four days 
later there was again evidence of reaccumulation of 
fluid and a fourth thoracentesis was performed with 
removal of 73 cc. of pink opaque fluid. On this occa- 
sion the fluid removed had the appearance of cream 
of tomato soup. Three days later it was again neces- 
sary to tap the right side of the chest, and at this 
time 65 cc. of similar fluid was removed. Four days 
later the final thoracentesis was performed with re- 
moval of only 3 cc. of fluid, and no further accumu- 
lation of chyle occurred. Thus over the first two 
weeks of hospitalization five thoracenteses were per- 
formed with the removal of a total of 316cc. of fluid. 
During the first week of life the infant was fed by an 
indwelling nasogastric polyethylene tube. There- 
after he took feedings by bottle which were well 
tolerated. By the tenth hospital day the patient’s 
weight had dropped to 6 pounds, 7 ounces, but by 
the time of discharge on the twentieth hospital day 
his weight had risen to 7 pounds. The infant was 
afebrile and showed no evidence of infection during 
his hospital stay. Penicillin and streptomycin were 
administered throughout this period. 
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Fic. 2. Case 1. A, admission x-ray film showing right pleural effusion and partial collapse of right: 
lung. B, normal x-ray film of the chest taken at age five months. 


Laboratory analysis of the fluid obtained showed 
it to be typical of chyle. (Table 1.) 

Following discharge from the hospital, the infant 
continued to do well with no further evidence of 
reaccumulation of fluid. Growth and development 
proceeded at a normal rate. An x-ray film of the 
chest at five months of age was negative for abnor- 
malities. (Fig. 2B.) Ten months after discharge 
the infant was in excellent health. 


REVIEW OF LITERATURE 


The case reports included herein are briefly 
summarized in chronological order in Table 
[1-15]. 

A few cases were excluded because of the 
possibility of trauma, infection or other disease 
initiating the outpouring of chyle into a pleural 
space. Pisek’s case was not included since the 
infant’s respiratory symptoms dated from a 
convulsion [16]. There were two patients in 
whom chylous ascites was present at birth and 
in whom chylothorax later developed, one at 
four and a half months and the other at seven 


months [13,17]. These two also were not in- 
cluded, although perhaps the same congenital 
or traumatic factors capable of causing an 
effusion of chyle into the pleural cavity could, 
and probably did in these instances, produce a 
similar effusion into the peritoneal cavity. The 
first of these cases is nonetheless of particular 
interest, since the infant died two weeks after 
the chylothorax appeared; at autopsy, atresia 
of the thoracic duct and dilatation of the 
cisterna chyli were found [13]. This is the only 
documented report of a congenital anomaly of 
the thoracic duct associated with chylothorax. 
Lymphangiectasis elsewhere in the body was 
the reason for exclusion in a third case, an 
infant in whom chylothorax became apparent 
at the age of eight weeks, and who recovered 
[78]. Two other cases occurring in infants are 
not in this group because the ages of these pa- 
tients at the onset of symptoms were over two 
months [79,20]. 

The preponderance of right-sided involve- 
ment is of interest but of questionable signifi- 
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REPORTED CASES 


TABLE II 
OF NEONATAL CHYLOTHORAX 


Year 
Reported 


Author 


Age 


Side 


Treatment 


Result 


1926 
1929 
1936 
1939 
1944 
1944 
1946 
1950 
1950 
1953 


1955 


Stewart and Linner 
Hilgenberg 

Janet, Boegner and 
Laquerriere 
Everhart and Jacobs 
Wessel 

Forbes 

Watson and Foster 
Sakula 

Martinez 


Blood and Fairchild 


Stirlacci 


4 days 

4 days 
21 days 
15 days 
3 days 
Newborn 
7 wk. 

2 days 

4 days 

4 wk. 
Newborn 


Right 
Right 
Right 
Right 
Right 
Bilateral 
Right 
Right 
Left 
Right 


Right 


Thoracenteses, 13 in 16 
days; total, 1,155 cc. 
None; died after 1 day 


Single thoracentesis, 250 cc. 


Thoracenteses every 24 to 
36 hr. for 21 days 

Daily thoracenteses for 13 
days; total, 1,278 cc. 

42 bilateral thoracenteses in 
16 days; total, 5,300 cc. 

Daily thoracenteses for 14 
days; total, 2,245 cc. 


2 thoracenteses; total 135 cc. 


Thoracenteses 

5 thoracenteses in 18 days; 
total, 590 cc. 

3 thoracenteses in 8 days 


Death; thoracic duct 
not found at autopsy 
Death; thoracic duct 
not found at autopsy 
Recovery 


Death; thoracic duct 
not found at autopsy 
Recovery 


Death; thoracic duct 
not found at autospy 
Recovery 


Recovery 
Recovery 


Recovery 


Recovery 


1957. | Randolph and Gross | Newborn | Left 


1957. | Randolph and Gross | Newborn | Left 


Feinerman, Burke Left 


and Olsen 


Boles and Izant 


1957 5 days 


1960 | 4 wk. 


1960 Newborn 


Boles and Izant 


Right 


Right 


10 thoracenteses in 24 days; 
total, 954 cc.; thoracotomy 
7 thoracenteses; total, 
1,040 cc.; thoracotomy 
Single thoracenteses, 165 cc. 


Recovery 

Recovery 

Recovery 

27 thoracenteses in 30 days; 
total, 1,995 cc. 


5 thoracenteses in 2 wk.; 
total, 316 cc. 


Recovery 


Recovery 


cance. Of sixteen cases, eleven were on the right 
side, four on the left and one was bilateral. This 
uneven distribution may be due to chance in a 
small number of cases or to the anatomic course 
of the thoracic duct. In most patients, the duct 
from its entrance into the mediastinum to the 
fifth thoracic vertebra lies on the right side of 
the posterior mediastinum. At this level it 
deviates to the left and ascends on the left side 
of the mediastinum to its entrance into the left 
subclavian vein. Many other anatomic arrange- 
ments of the thoracic duct system have been 
described as normal variations from the previ- 
ously described pattern. If congenital ab- 
normalities of the ductal system are factors in 
neonatal chylothorax, these additional varia- 
tions would further increase the complexity 
of anatomic factors and lessen the significance 
of which side is involved. The available data on 
the pathology of this type of chylothorax are 
too sparse to clarify this situation. 


There were four deaths in the group of sixteen 
patients [1,2,4,6]. In one patient no specific 
treatment was given and the diagnosis was 
established at autopsy [2]. Repeated thoracen- 
teses constituted the primary treatment in the 
other three, and the total amount of chyle re- 
moved in all of these was considerable. In the 
remarkable case reported by Forbes, a total of 
5,300 cc. of chyle was removed by repeated 
bilateral thoracenteses in sixteen days [6]. In 
each of the three infants, inanition apparently 
was a major cause of death. In none did sepsis 
appear to be a factor. 

In five of the patients, symptoms were noted 
from the time of birth. In six others the onset 
of symptoms was in the first week of life. 
Clinical manifestations of chylothorax began 
in the first month of life in four, and at seven 
weeks of age in the final patient. 

In the two cases reported by Wessel [5] and 
Watson and Foster [7], the spontaneous cessa- 


Boles and Izant 


tion of accumulation of fluid coincided with 
episodes of diarrhea. In the case described by 
Stirlacci, diarrhea occurred two days after the 
third aspiration of fluid, and there was no 
further accumulation of chyle in the chest [11]. 
This interesting association suggests the possi- 
bility that decreased absorption from the 
intestinal tract during a diarrheal episode may 
sufficiently diminish the formation of chyle and 
its flow through the thoracic chest as to permit 
a leak in the duct to seal. Such a possibility 
supports the hypothesis of using a low fat diet 
to minimize the flow of chyle. However, in our 
first patient an episode of diarrhea had no effect 
whatever on the continuing outpouring of chyle, 
nor has there been any conclusive evidence that 
dietary fat restriction hastens recovery in 
chylothorax. 


DIAGNOSIS 


Recognition of chylothorax rarely is difficult. 
The clinical manifestations of respiratory dis- 
tress predominate, with tachypnea, dyspnea, 
retraction of the intercostal spaces and the 
lower thoracic cage, and cyanosis. Dullness and 
diminished breath sounds on the affected side 
with evidence of displacement of the heart and 
mediastinum to the opposite side may be found 
on physical examination, although often these 
signs of pleural effusion are not striking. An 
x-ray film of the chest is a most important 
diagnostic step, as in any case of respiratory 
distress in the newborn. The evidence of pleural 
effusion is then clear. 

Thoracentesis of milky fluid, characteristic 
of chyle, makes the diagnosis evident. The 
laboratory characteristics of chyle have been 
well described by others; and an analysis of the 
fluid obtained for fat and protein content, reac- 
tion, specific gravity and cell count is therefore 
helpful [12,13,19]. The milky character of the 
chyle is due to the emulsified fat composition, 
and hence a fat stain of the fluid is probably the 
most important laboratory test. Chyle has a 
remarkable resistance to infection. In none of 
these patients did empyema complicate the 
chylothorax; and culture of the fluid in the two 
reported cases was sterile. The laboratory data 
on the pleural fluid of the two cases reported in 
detail previously are found in Table un. 

Occasionally the fluid withdrawn on the first 
tap may not be typical of chyle. In the second 
case reported herein the initial fluid was clear 
and serous in nature, and not until the fourth 
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tap was the fluid obtained obviously chyle. This 
sequence of events also occurred in the cases 
reported by Stewart and Linner [7], Sakula [8] 
and Stirlacci [17]. In each of these four cases the 
first tap was performed within a few days after 
birth. Since the fat intake of these infants was 
quite small up to the time of the first aspiration, 
it is not surprising that the fluid contained little 
fat and hence did not have a milky appearance. 
If blood is added to the pleural fluid as a 
consequence of traumatic needling, the fluid 
will have a pink color. 


PATHOLOGY AND ETIOLOGY 


The available data on the pathology of 
neonatal chylothorax are limited to that 
obtained from four postmortem examinations 
and two thoracotomies. In none of the cases 
examined at autopsy was it possible to demon- 
strate the thoracic duct or the cisterna chyli, 
but this does not justify the conclusion that 
these structures were congenitally absent. In 
Stewart and Linner’s report, pressure on the 
stomach and other abdominal viscera resulted 
in the escape of a small amount of chylous fluid 
from a point in the posterior mediastinum just 
above the diaphragm [1]. Attempts to identify 
the anatomic situation more accurately by dis- 
section failed. In the case reported by Everhart 
and Jacobs, a similar finding was noted [4]. 
Pressure at the base of the mesentery caused 
chyle to escape from a point in the posterior 
mediastinum 11% inches above the diaphragm, 
but again the thoracic duct could not be found 
by careful dissection. In the case of Forbes [6], 
in which the chylothorax was bilateral, gross 
and microscopic examination failed to identify 
the thoracic duct or the cisterna chyli; in 
Hilgenberg’s case also the ductal structures 
could not be found [2]. 

The pathological data from thoracotomy are 
also sparse. In one patient no point of leakage 
was found and the thoracic duct was not 
visualized. In a second patient the mediastinal 
pleura was found to be thickened and several 
small chylous leaks were found. In this patient, 
the mediastinal pleura was opened low in the 
chest and the thoracic duct found behind the 
descending aorta. In both these cases, reported 
by Randolph and Gross, the chylothorax and of 
course the thoracotomy were on the left 
side [12]. 

Neither the aforementioned pathological 
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data nor the available clinical information 
convincingly support a single etiological con- 
cept. The two possibilities appear to be a 
congenital defect in the thoracic duct system 
and trauma during birth or resuscitation. The 
existence of chylothorax at birth is strong evi- 
dence of congenital origin, since it is doubtful 
that a leak from a duct damaged during or 
immediately after delivery would permit a rapid 
enough accumulation of chyle in the chest to 
produce immediate manifestations of respira- 
tory distress. As noted previously, onset of 
symptoms immediately after delivery occurred 
in five of these patients. 

The variable development of the ductal sys- 
tem has been cited as evidence of a congenital 
defect as the responsible factor [12]. Sabin 
described the embryologic development of the 
lymphatic system as a process of budding from 
adjacent veins [21]. The possibilities of an 
acutal opening in the wall of the thoracic duct 
or a fistula to the pleural cavity seem doubtful 
on the basis of this developmental process, and 
certainly there is no analogy in the vascular 
system. Coarctation or atresia of the duct is a 
reasonable possibility, although ligation of the 
thoracic duct experimentally does not result in 
chylothorax [22]. Because of the delicate, thin- 
walled structure of the thoracic ducts, one may 
postulate areas of weakness that rupture and 
leak on minimal trauma. 

A difficult delivery would support trauma as 
the probable cause, but in only one patient was 
labor described as difficult [8]. In one other 
instance vigorous resuscitative efforts were 
required to revive the infant [4]. During normal 
delivery the infant progresses through the birth 
canal with the head and thorax flexed, a posi- 
tion which affords maximum protection against 
stretching and tearing of the thoracic duct. 
Hyperextension of the thoracic and cervical 
spine could well result in such injury to the 
duct, but rarely does this occur in a normal 
delivery. Hyperextension may occur in a breech 
delivery, and of course in face or brow presenta- 
tions. None of the latter situations are described 
in these patients. It cannot be denied, however, 
that the process of labor and delivery may 
result in injury which is not at all obvious at 
the time. The delay of a few days or weeks from 
birth to the onset of symptoms fits quite well 
with the initiation of a leak from the thoracic 
duct at or immediately after delivery. This time 
interval occurred in eleven of these patients. 
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Stirlacci commented that complete recovery 
in his patient seemed to rule out congenital 
absence or defect in the duct as the cause [11]. 
It is apparent that most of these patients did 
recover after a number of aspirations. In five 
patients from one to five thoracenteses were all 
that was required to control the symptoms until 
there was spontaneous cessation of the flow 
of chyle into the pleural cavity. These data are 
consistent with trauma as the causative factor, 
but do not exclude a congenital weakness with 
leakage and subsequent sealing. 

The information derived from postmortem 
examinations and operative findings is really of 
very little help. Accurate dissection of these 
structures is obviously exceedingly difficult, 
and the observations made in these cases do not 
permit any definite conclusions in regard to 
etiology. The single instance of atresia of the 
thoracic duct and dilatation of the cisterna 
chyli found at autopsy has been previously 
mentioned [73]. 


MANAGEMENT 


Thoracenteses to remove the accumulating 
chyle and to keep the lung expanded have 
proved effective as the primary therapeutic 
measures in most patients. If the outpouring of 
chyle is continuous over a prolonged period of 
time, the loss of protein and calories creates a 
serious problem in maintaining nutrition. A 
high protein diet should be given to the infant, 
and the use of a small caliber, polyethylene 
nasogastric tube for feeding may be advanta- 
geous. The diet should be calculated to meet the 
requirements of the infant and replace the 
losses in the chyle. Limitation of fat intake is 
probably not worthwhile. Since the fat-soluble 
vitamins, A and D, are absorbed into chyle, 
supplemental amounts of these should be added 
to the diet. 

Transfusions of albumin, plasma or blood are 
of undoubted value in the replacement of a 
chronic loss of chyle, since the protein content 
of this fluid may approach that of plasma. 
Prophylactic antibiotics were given to both pa- 
tients reported herein, but the value of such 
medication is dubious and it probably is wiser 
to withhold such treatment until a definite 
indication exists. It is of interest that all four 
deaths in this series occurred in the first six 
cases reported between 1926 and 1944. The ten 
patients reported on since that time have all 
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recovered, possibly indicating improvement in 
supportive treatment. 

Thoracotomies in two patients not respond- 
ing to conservative measures have been re- 
ported by Randolph and Gross, and both pa- 
tients recovered [12]. In only one of these, 
however, was it possible to close definite 
chylous leaks from the mediastinal pleura and 
ligate the proximal thoracic duct. Certainly 
experience with traumatic chylothorax in the 
last ten years supports an operative approach 
with closure of the leaking points and/or ligation 
of the proximal duct in patients who do not 
respond to thoracentesis [23-25]. Unquestion- 
ably this approach also has a place in the 
therapy of spontaneous chylothorax in the 
neonatal period. The difficulties in identifying 
the duct at autopsy or thoracotomy and the 
general effectiveness of non-operative measures 
will probably limit thoracotomy to a small 
proportion of patients. Even in traumatic 
chylothorax, thoracenteses and vigorous sup- 
portive measures give excellent results. Ma- 
loney and Spencer reported on thirteen cases of 
traumatic chylothorax secondary to operations 
on the heart or great vessels [26]. All but two 
patients recovered on conservative measures 
alone, the two exceptions requiring thoracot- 
omy. There were no deaths in their series, and 
none of the patients showed a progressive 
nutritional decline. 

Thoracotomy should be reserved for patients 
who do not respond to conservative measures 
and are not maintaining an adequate nutri- 
tional status. The criteria for thoracotomy of 
failure to observe a progressive decline in the 
amount of chyle aspirated on successive taps is 
not valid, since in both cases reported herein 
and in a number previously reported the cessa- 
tion of the flow of chyle into the pleural cavity 
has been abrupt and without gradual diminu- 
tion. It is difficult to be definite on the problem 
of how long to persist with conservative 
measures before resorting to thoracotomy. This 
probably is best decided on an individual basis 
rather than on any predetermined time limit, 
with a persistent large flow of chyle and the 
prospect of serious nutritional losses the chief 
criteria. The first patient presented herein 
required twenty-seven aspirations in thirty 
days, but gained weight at a normal rate; at the 
end of this period the outpouring of chyle 
ceased. On the other hand, the patient reported 
on by Forbes lost enormous amounts of chyle 


rapidly and declined nutritionally, progres- 
sively and rapidly [6]. Such a patient today 
would be more properly managed by early 
operation. 


SUMMARY 


Chylothorax is a rare cause of respiratory 
distress in the neonatal period. Only sixteen 
cases, fourteen previously reported and two 
reported herein, are available for review. 

The diagnosis is made on the basis of clinical 
manifestations of respiratory distress, evidence 
of pleural effusion by physical examination and 
x-ray films of the chest, and aspiration of chyle. 

The etiology has not been established, but 
trauma during birth or congenital abnormalities 
in the thoracic duct system are the most 
reasonable possibilities. Insufficient patho- 
logical or clinical data are available to deter- 
mine the most probable causative factor. 

Recovery follows conservative measures in 
most cases, with reliance on repeated thora- 
centeses to remove the chyle and permit 
expansion of the lung. Nutritional losses must 
be prevented by a diet adequate for normal 
growth of the infant and replacement of losses 
in chyle. Transfusions of albumin, plasma or 
blood are important additional measures. 
Thoracotomy with closure of points of leakage 
and ligation of the proximal duct is reserved 
for patients with continuing large losses of 
chyle in whom the prospect of nutritional 
deficits becomes imminent. 
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Mesenteric Cysts 


REVIEW OF THE LITERATURE WITH REPORT OF AN UNUSUAL CASE 


JouNn R. Forp, m.p., San Diego, California 


From the Paradise Valley Hospital, 
California. 


National City, 


NUSUAL conditions are worthy of reporting 
U if they are likely to be forgotten in differ- 
ential diagnosis, with result in delay or con- 
fusion in rendering proper treatment. Such is 
the case as regards mesenteric cysts which are 
uncommon enough to be neglected in both 
teaching and practice [ro]. 

Beneviene is given credit for having been the 
first to describe, in 1507, a mesenteric cyst, 
which he found at autopsy in an eight year old 
boy [2]. Since that time, a little over 600 
mesenteric cysts have been reported in the 
medical literature [1,178]. Many of these have 
been successfully treated by surgery. However, 
Flynn [7], in the 1930's, maintained that 
mesenteric tumors were still among the rarest 
tumors found within the abdomen [2]. 

With a review of the literature, especially the 
article by Vaughn and co-workers [25], I found 
an adequate description of the history and 
incidence of mesenteric cysts up to 1948. 
Interestingly, in the Los Angeles General 
Hospital, there was a record of only one patient 
admitted with the condition from 1912 through 
1935, and that occurred in the last five-year 
period. As Vaughn et al. [25] put it, it is 
reasonable to say that mesenteric cysts are 
sufficiently uncommon as to arouse considerable 
interest. 


ETIOLOGY 


There is considerable variance of opinion as 
to etiology of mesenteric cysts, due probably to 
the rarity of the cysts and lack of information 
about them. Many theories have been sug- 
gested to explain their origin and pathogenesis, 
and numerous classifications have been offered. 
Bearhs et al. [1] believe that they are pre- 
formed and developmental anomalies, possibly 
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traumatic in a few cases, or occasionally de- 
generation of lymph nodes. They believe that 
mechanical obstruction to lymphatic vessels 
must be discounted, since cysts have not been 
produced by experimental obstruction of the 
thoracic duct, and because of extensive 
anastomosis of lymphatic vessels. The latter 
view is challenged by Ewing [6] who believes 
they are all true chylangiomata due to con- 
genital or acquired obstruction of the lacteals, 
and Gross [g] and Ladd and Gross [14] who 
postulate development from misplaced bits of 
lymphatic tissue which proliferate and then 
accumulate fluid because they do not possess 
communication which allows them to drain 
properly into the remainder of the lymphatic 
system. Lee [16] advances the theory that cysts 
form when a chyle-bearing lymph vessel is 
ruptured and extravasation is limited by the 
formation of a wall of granulation tissue. 
Experimentally, he has not been able to pro- 
duce this by inducing a high degree of obstruc- 
tion to lymph flow, but has observed, in 
experimental animals, rupture of a small lymph 
vessel while. material was being injected into 
the lymph channel, thus supporting the view of 
development of a cyst from extravasation [2]. 
Guthrie and Wakefield [10] indicate it is possi- 
ble for mesenteric cysts to have their origin 
embryologically from true diverticula of the 
small intestines, which grow into the mesentery 
and become pinched off. They may be absorbed 
or persist and form cysts. They also state that 
definite proof of their theory “‘will come when 
someone is able to find a carcinoma developing 
in one of these cysts [ro]. Intestinal epithelium 
was found in the majority of mesenteric cysts, 
in one series of twenty-two cases, and according 
to the authors, substantiates the theory of 
embryonic origin of mesenteric cysts. In 1940, 
Peterson [21] reported embryonal carcinoma of 
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1 mesenteric cyst in a fifty-five year old man. 
Ladd and Gross believe that true mesenteric or 
lymphatic cysts should be differentiated from 
cysts of enteric origin [14]. They point out that 
these two types differ as to both their patho- 
logical picture and treatment. Thompson et al. 
[23] and Strait [22] probably best compromise 
the several preceding viewpoints in the belief 
that mesenteric cysts are mostly of embryonic 
origin [23], although some may be acquired; the 
former being true chylangiomata and the latter 
due to the obstruction of lymphatic vessels. 
Peterson [21] divides all cysts of the mesentery 
into the following two groups: 


1. Embryonal cysts 
A. Arising from embryonic remnants and 
sequestrated tissue 
1. Serous 
2. Chylous 
3. Sanguineous 
4. Dermoid 
Arising by sequestration from the bowel 
1. Including Meckel’s diverticulum 
C. Of urogenital origin 
11. Pseudocysts 
A. Of infective origin 
1. Hydatids 
2. Cystic degeneration of tuberculous 
nodes 
B. Cystic malignant disease 


B. 


Bearhs [1] presents a somewhat similar 
classification, and along with Peterson [21], 
seems to be the more logical of all those pre- 
sented thus far in the literature. Bearhs [7] 
classifies the cysts in the following categories: 


1. Embryonic and developmental cysts 
A. Enteric 
. Urogenital 
. Lymphoid 
. Dermoid 
. Embryonic defects in early formation of 
lymphatic vessels, lymph nodes, etc. 

. Traumatic or acquired cysts (cyst wall 
composed of fibrous tissue without a lining 
membrane) 

A. Those caused by injury 
1. Hemorrhage causing sanguineous 
cysts 
. Rupture of lacteals 
. Extravasation of chyle into sur- 
rounding tissue 
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u1. Neoplastic cysts 
A. Benign cysts 
1. Hyperplasia lymph of vessels re- 
sorting in lymphangiomata 
B. Malignant cysts 
1. Lymphangioendothelioma 
. Infective and degenerative cysts 
. Mycotic 
. Parasitic 
. Tuberculous 
. Cystic degeneration of lymph nodes and 
other tissue 


Of the true chylous cyst, there are two forms: 
chylangioma and the chyle-filled lymphatic 
cyst, which results from obstruction. According 
to Ewing [6], chylangioma is a lymphangioma, 
a benign tumor of embryonic origin, occurring 
like most lymphangiomas, in embryonic lymph- 
oid centers. The tumors may be single and 
multilocular or multiple and small. Ewing [6] 
describes them elsewhere as lymphangiomata 
consisting of elements of endothelial and con- 
nective tissue. The lymph is an anastomosis be- 
tween supporting septa of varying thicknesses 
which may contain fibrous tissue, round cells, 
giant cells, elastic tissue and smooth muscle. 
The muscular elements may be prominent and 
numerous, making the differentiation from 
enteric cysts difficult. Chyle, fibrin, inspissated 
fat, and blood may be found in the cyst. The 
endothelium may be smooth, proliferating and 
irregular or patchy, as described by Tilger [24]. 
Dowd [5], Warfield [26] and others have consid- 
ered that all chylous cysts consist of chyle 
accumulating in cysts previously present [177]. 

Most enteric cysts (reduplication of the 
bowel) have a well differentiated muscular wall 
and mucous membranes similar to that portion 
of the intestinal tract with which they are 
associated [zz]. The enteric cyst contains a 
thick wall with a serous coat, two layers of 
smooth muscle and a mucous membrane lining, 
while the mesenteric cyst is thin-walled and has 
no muscular coat or mucosal lining. The wall of 
the latter consists of connective tissue, and in 
some specimens there is a layer of flattened 
endothelial cells on the inner surface [73]. 
Gross [9g] and Ladd and Gross [14] further 
emphasize that anatomically the musculature 
of the enteric cyst is intimately associated with 
that of the intestine, and its blood supply is the 
same as that of the adjacent gut. 

Dermoid cysts characteristically reveal in 
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TABLE I 
LOCATION OF CYSsTs* 


| 
| 


Location | Number 


Per cent 


Mesentery of small bowel....... 
Mesentery of sigmoid.......... .| 
Mesocolon 

Mesentery of cecum. ae 
Mesentery of descending colon. . 
Mesentery of appendix 

Omentum 

Gastrohepatic mesentery....... .| 
Duodenum 
Retroperitoneum...............| 
Unknown 


*From: Burnett, W. C., Ros—EmMonp, G. P. and 
Bucuer, R. M. Mesenteric cysts. Arch. Surg., 60: 6990, 
1950. 


their walls or contents some advanced differ- 
entiation in one or more types of skin ap- 
pendages. Under less ideal circumstances, 
whether due to imperfect or arrested differen- 
tiation, or faulty fixation and preservation of 
the specimen, the pathologist may be con- 
fronted with a cystic structure containing fluid 
of nondescript character. In such instances, 
only tedious sectioning of the wall may permit 
sufficient fragmentary histologic data to be 
assembled for a diagnosis [71]. 

The consensus in the literature is that the 
condition is twice as frequent in women, and 
rarely found in the colored races. The classifica- 
tion given by Vaughn is a modification of that 
of Dowd’s, in which he divides all mesenteric 
cysts into two types, either simple or neo- 
plastic. In the simple group, there are serous, 
chylous, and irregular cysts. The neoplastic 
group contains cysts, from ectoderm, meso- 
derm, entoderm or fetal inclusions. In addition, 
some are due to diverticula from the intestines 
in the embryo. 

Over one-half of the cysts occur in the small 
bowel and one-fourth in the mesentery of the 
ileum [25], although cysts have been found in 
almost all possible locations. (Table 1.) The 
contents of the cysts may be clear, milky, 
sebaceous, bloody, yellow or brown. One might 
assume, also, that only cysts which are inti- 
mately associated with the intestinal tract are 
apt to give rise to difficulty, while those of the 
omentum and retroperitoneum will not be dis- 
covered unless they attain a sufficiently large 


size or are found incidentally, during operative 
procedures [3]. 

Cysts containing chylous fluid generally arise 
from the mesentery of the jejunum, where the 
material draining from the intestinal tract 
contains a high percentage of fat. The content 
of the serous cyst is similar in chemical composi- 
tion to blood plasma. Mesenteric cysts have 
been found in both infants and adults, the 
oldest patient reported on being over sixty years 
of age. Incidence is highest in the fourth decade 
and lowest in the first and sixth decades [2]. 

The cysts of the mesentery may be inter- 
locular or multilocular and must be differen- 
tiated from congenital duplication of the bowel, 
which it may closely resemble. It may vary in 
size from a diameter of 3 to 4 cm. to a tumor 
occupying a large part of the abdominal 
cavity [17]. 


SYMPTOMATOLOGY AND FINDINGS 


It has been agreed by many authors that 
accurate preoperative diagnosis is difficult, 
since specific symptomatology is lacking. 
Difficulty is associated with any space-taking 
lesion within the abdomen, in connecting it with 
other causes of peritonitis from chemical irrita- 
tion or infection. Thus, the clinical symptoms 
are extremely variable, depending upon loca- 
tion, size and areas involved with the tumor. 
They occur in any part of the mesentery, but 
the jejunum and ileum are most frequently 
involved. Occasionally smaller cysts may 
accompany the main one and confuse the 
clinical picture. Warfield [26] has pointed out 
that these tumors are extremely mobile, 
especially in the transverse direction, because 
of the nature of the mesenteric alignment, and 
pain occurs more frequently than with any 
other type of abdominal cystic tumor [17]. The 
size of the cyst and pressure it exerts on 
neighboring viscera is another factor which may 
influence the clinical picture. Large cysts, al- 
though incompletely filled and of soft con- 
sistency, can, by their “saddle-shaped struc- 
ture,” compress or strangle adjacent intestines. 
The picture is that of partial or complete 
intestinal obstruction, with chronic or acute 
symptoms no different from those seen in 
obstruction from any other cause. Tuberculous 
peritonitis is the diagnosis most frequently 
made preoperatively, when the cyst produces a 
painless abdominal enlargement. These tumors 
are difficult to palpate and demarcate because 
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TABLE II 
HISTORY OBTAINED IN 7I CASES* 


Symptom or Finding Number | Per cent 


Pain of some nature............ 58 81. 
Nausea and vomiting........... 32 45. 
Constipation 19 27. 

4 5. 
58. 


* From: Burnett, W. C., RosemMonp, G. P. and 
Bucuer, R. M. Mesenteric cysts. Arch. Surg., 60: 699, 
1950. 


of their flaccidity. With large cysts, it may be 
possible to elicit a fluid wave. There may be 
signs of partial intestinal obstruction, peri- 
tonitis, secondary cystic rupture, or incarcera- 
tion of a cyst in the pelvis [20]. Symptoms most 
commonly observed are crampy pain, malaise, 
anorexia, nausea, vomiting, fatigue and weight 
loss. (Table 1.) The cyst may appear as a 
slowly enlarging mass. It may cause recurrent 
attacks of mild to moderate abdominal pain 
and associated symptoms, or may precipitate 
an acute “surgical abdomen.” The picture may 
be confused with that of duplication of the 
bowel, ovarian cysts, retroperitoneal tumor or 
cyst, pancreatic cysts, hydronephrosis, tumor 
of the bowel or kidney or intussusception [79]. 

Rarely, the symptoms of acute intestinal 
obstruction occur, particularly if the cyst is in 
the free border of the mesentery, where, by 
greater mobility, it may compress or angulate 
the bowel. The cyst, if large, can usually be 
palpated as a soft, fairly well defined fluctuant 
mass [15]. 

Intestinal obstruction, vomiting, alternate 
diarrhea and constipation, and either an in- 
crease or decrease in weight are the complica- 
tions which cause the patient to seek treatment. 
Therefore, when a rounded, circumscribed mass 
is palpated or incidentally seen on the roent- 
genogram because of calcification in its walls, 
the possibility of mesenteric cyst must be 
considered. The diagnosis is especially likely 
when there are symptoms suggesting a low 
grade intestinal obstruction. Because of its 
location, a mesenteric cyst will often be so 
freely movable as to vary markedly in location 
from the time of one examination to another. 

For diagnostic measures, barium enema, flat 
plate of abdomen, gastrointestinal series and 


pyelogram will aid in ruling out any connection 
with the kidney. Hinkel [12] suggests pneu- 
moperitoneum as a possible diagnostic aid. 
Caffey [4] points out that these cysts appear as 
shadows of watery density, displacing intes- 
tines of the stomach. Ladd and Gross [14] 
suggest that if roentgenologic studies show that 
the mass lies in front of the intestines, it is more 
likely to be an omental cyst than a mesenteric 
tumor. Hinkel [12] also states that x-ray films 
may be of value and the tumor may be pal- 
pated on the fluoroscopic screen, after barium 
has been administered by mouth or rectum. 


TREATMENT 


Treatment can be performed by simple 
excision, combined resection of the cyst and 
adjacent wall of the bowel, marsupialization, 
aspiration and anastomosis of the cyst wall to 
the lumen of the bowel. A choice between exci- 
sion and resection depends upon the facility 
with which simple excision can be performed. 
The enteric cyst cannot be removed without 
injury to the intestine and destruction of the 
blood supply of that particular segment. On 
the other hand, although the mesenteric cyst 
may lie against the mesenteric cervix of the 
intestine, there is usually a line of cleavage be- 
tween the two, so the cyst can usually be 
removed without injury to the bowel or its 
blood supply [75]. Marsupialiaztion of the cyst 
should not be performed when excision is 
feasible. Although many authors agree that 
this procedure is undesirable since a persistently 
draining sinus may result that will in turn re- 
quire other surgical intervention, it may be the 
only means of treating the cyst, especially if 
particularly large or involves too large an area 
of the mesentery and bowel. Although con- 
sidered obsolete by many authors, it is not 
necessarily so, for it has been used satisfactorily 
and as a curative method by Bearhs [7] and 
others. Treatment should consist of the technic 
which seems best adapted after lesions have 
been examined through the open abdomen. 
Marsupialization is considered a modern and 
adequate form of treatment when its use is 
judged the best surgical procedure. 

Before surgical intervention, the bowels 
should be adequately prepared and a Levin or 
Miller-Abbott tube considered, so thet if 
enucleation of the cyst jeopardizes blood supply 
to the bowel, resection can be performed with 
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TABLE III 
PROCEDURE USED AND RESULTS OBTAINED* 


| Result | 
Death | Un- 
known | 


Total | Recov- 


>. 
Procedure Cases ery 


Enucleation...........} 
Marsupialization I 
Drainage 

Laparotomy 
Gastroenterostomy.... 
Unknown 


| 12 


* From: Burnett, W. C., Rosemonp, G. P. and Bucuer, 
R. M. Mesenteric cysts. Arch. Surg., 60: 699, 1950. 


relative safety [19]. The viability of the bowel 
must be frequently observed in the course of 
resection. Hemostasis must be exact to prevent 
formation of a hematoma between the leaves of 
the mesentery. It may be possible to remove 
completely all bits of tissue close to the root of 
the mesentery, but apparently a small remnant 
may be left without fear of recurrence. Some 
authors have recommended phenolization of 
the tissue, but this would not seem to be with- 
out danger, particularly in infants. No cases of 
recurrences have been noted in the literature, 
regardless of treatment. 

Mortality rates have varied from 22 to 50 
per cent, although Gross [9] reports only two 
deaths in twelve cases, with operation, and the 
patients had associated volvulus. The mor- 
tality is reported to be about 35 per cent [25]. 
Following the removal of the cyst, mortality 
without resection is 9 per cent; with resection, 
25 to 30 per cent; and with marsupialization, 
about 16 per cent [7]. Mortality rate will be 
reduced to a minimum by improvement of 
surgical technic and the use of chemotherapy 
and antibiotics. 

With better recognition of this entity and 
modern emphasis on preoperative and post- 
operative care, as well as general handling of 
tissue, attention to hemostasis and use of in- 
dwelling tubes it may well be that mortality in 
recent years has been considerably improved. 
(Table 111.) 

It is surmised that extensive pressure upon 
the wall of the bowel, with resultant venous 
congestion oozing from the mucous membrane, 
can cause rectal bleeding, since no inherent 
pathologic condition within the lumen of the 
bowel may be noted at operation. 


CASE REPORT 

G. W., a thirty-six year old Negro woman, first 
complained of soreness in her back and both flanks, 
some dysuria and nocturia occurring three times, 
and bright red blood from the rectum not associated 
with defecation and pain, of one week’s duration, 
on October 31, 1954. Bleeding from the rectum 
appeared to have increased in amount. The dysuria 
and nocturia definitely increased as well. Associated 
chills or fever were not present. At the time, the pa- 
tient had soreness and a history of having under- 
gone hysterectomy with bilateral salpingectomy in 
1951. The examination revealed a well developed, 
somewhat obese woman with a palpable mass 
within the pelvis, considered to be more in the right 
lower quadrant. At this time, the mass was about 
the size of an orange. Urinalysis showed few white 
blood cells but otherwise revealed no abnormalities. 
An intravenous pyelogram was performed, which 
showed evidence of a hydronephrosis and hydro- 
ureter on the right side, probably due to compres- 
sion by a mass in the pelvis. 

On November 7, 1954, the patient was hospital- 
ized and cystoscopy performed with a catheter 
inserted up into the right ureter, for drainage 
purposes. The abdomen had a_ ground-glass 
appearance, and demonstrated peritoneal fluid or a 
mass which at this time, had grown to the size of a 
grapefruit. In the meantime, rectal bleeding had 
apparently relieved itself. 

Following cystoscopy, the patient was given 
diathermy to the abdomen, and sulfa, with some 
relief of the symptoms. 

On November 19, the patient complained of more 
severe difficulty, with definite enlargement of the 
abdomen to the area of the umbilicus. The enlarge- 
ment began to increase rapidly, so that by Novem- 
ber 23, the patient had severe dyspnea and orthop- 
nea. The size of the mass, that of about a full-term 
pregnancy, was preventing full excursions of the 
diaphragm. The patient was immediately re- 
hospitalized, and cystoscopy repeated with the 
report given as a grade 2 hydronephrosis and 
dilatation of the right upper genitourinary system, 
including the upper half of the right ureter. Be- 
cause of the difficulty, ureteral catheters were in- 
serted in both ureters, and left in. On November 24, 
1954, surgery was performed. 

In reviewing the symptoms, they consisted of 
nausea, constipation, rectal hemorrhage, obstruc- 
tion of the right genitourinary tract, pain, dis- 
comfort and severe dyspnea. 

At the time of operation the mass in the abdomen 
was up to the xiphoid process. There was no evi- 
dence of tympany and no fluid wave could be 
determined. The patient was extremely dyspneic, 
and exploratory laparotomy was then performed. 
The abdominal cavity was found to be filled with a 
large cystic tumor which contained over 3}4 gallons 
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of watery, brownish, dirty-looking fluid, of which 
12,000 cc. was measured, in addition to the fluid 
lost in drapes, etc. The mass had originated within 
the leaves of the mesentery of the sigmoid colon, 
but because of its huge size, had flattened out the 
sigmoid colon, causing complete obstruction, with 
a backing-up and dilatation of both large and small 
bowels proximal to the sigmoid colon. The mass 
filled practically the entire abdomen, even pushing 
upwards against the diaphragm. Upon attempting 
to free the mass, and before discovering its true 
origin, the cyst ruptured. The majority of the fluid 
was then aspirated. Within the cyst wall which 
was completely adherent to all structures, especially 
to the wall of the sigmoid colon and mesentery, 
there was found an old hemorrhagic process, clot 
formation and partial absorption. 

At the time of surgery, openings in the mesentery 
were sutured and a large section of the tumor was 
removed for biopsy, being careful not to interfere 
with the blood supply of the sigmoid. Since the area 
involved was so extensive, it was decided not to 
attempt to remove the walls of the cyst, because 
this would have entailed massive resection of the 
large bowel. Therefore, an opening was made into 
the mesentery, to the left and inferior to the 
sigmoid colon, and a Chaffin-Pratt suction tube was 
inserted after marsupialization of the area, for 
continued aspiration with low pressure suction. 
Other openings in the cyst wall were sutured. The 
mass was marsupialized just to the fascia perito- 
neum since there was not enough mobility to bring 
it all the way out to the skin. Retention sutures 
were placed through-and-through. In addition to 
the Chaffin-Pratt suction tube, drains were placed 
within the cyst. 

Pathologically, the diagnosis was unidentified 
abdominal tumor, most likely mesothelioma. 
Material was sent to the California Tumor Registry 
for subsequent report which gave no further 
diagnosis than mesenteric cyst. 

The patient was discharged from the hospital on 
December 5, eleven days postoperatively, with the 
note that the wound in the abdomen was clean. 
There was only minimal drainage. Terramycin® 
and Cortril® ointment were applied to the area. 
Following that, the patient was seen two to three 
times a week in the office for dressings, and the 
wound was finally noted as completely healed on 
January 5, 1955, six weeks following the operative 
procedure. Intravenous pyelograms, performed on 
January 16, 1955, showed no evidence of any 
residual hydronephrosis or hydroureter. 

The patient has been followed up intermittently 
since that time, and was last seen in January 1960. 
The patient has had no evidence of recurrence of 
the lesion. 

The preceding case has been presented because 
of the unusual size of the mesenteric cyst and the 
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fact that, although one realizes that surgical 
extirpation of the lesion would have been the treat- 
ment of choice, this was definitely impossible. 
Instead, marsupialization was performed with a 
constant drainage through low pressure suction, 
with resultant complete recovery. It was apparent 
that the rectal bleeding was caused by congestion 
and engorgement, one of the possible symptoms 


associated with mesenteric cysts as stated by 
Miller [20]. 


SUMMARY 


The literature concerning mesenteric cysts 
is reviewed and a case of an unusually large 
mesenteric cyst reported. Although mesenteric 
cysts may be relatively uncommon, they must 
be thought about and the differential diagnosis 
considered, especially with evidence of one 
dealing with a retroperitoneal mass of undeter- 
mined etiology, or sudden increase in size and 
associated symptoms, as those presented in 
case. The three approved methods of treatment 
are: (1) total removal or enucleation; (2) 
enucleation with subsequent intestinal resec- 
tion, made mandatory by the involvement of 
the blood supply; (3) marsupialization, when 
there is extensive involvement of the bowel, 
along with constant low pressure suction with 
Chaffin-Pratt suction tubes or other modifica- 
tion, realizing that a draining sinus often 
accompanies the procedure, but usually heals 
in one to three months. Aspiration is men- 
tioned only to be condemned as a definitive 
method of treatment [17]. 
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Cyanosis Following Cardiopulmonary Bypass 
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7 rapid advance of the clinical application 
of pump-oxygenator systems has resulted 
from the astute endeavor of many investigators. 
Empiricism has of necessity been a part of this 
progress. Repeated, reliable observations have 
often led to successful clinical applications 
despite the lack of substantiating physiologic 
facts. Although our own pump-oxygenator 
methods, based on experiences gained in more 
than 100 clinical perfusions, provide satisfac- 
tory cardiopulmonary bypass, objectivity re- 
quires that we examine critically signs of 
abnormalities which exist following extra-cor- 
poreal circulation. Cyanosis is one of these signs. 

If one excludes polycythemia and the exist- 
ence of significant quantities of abnormal 
hemoglobin compounds, the pathogenesis of 
cyanosis may be explained by (1) deficient 
oxygenation (including admixture cyanosis of 
right-to-left shunts), (2) increased extraction of 
oxygen as occurs in stasis or (3) capillary dis- 
tention due to increased venous pressure [18,19]. 
Central and peripheral cyanosis can often be 
distinguished clinically by the fact that cyanosis 
of central origin is usually more generalized and 
severe while that of peripheral origin is often 
milder, affecting only the tips of the nose, 
fingers and toes. 

In patients who have undergone open heart 
surgery there are certain obvious causes of 
cyanosis, among these being: (1) retained 
pulmonary secretions, (2) congestive heart 
failure, (3) atelectasis, (4) obstruction of one or 
both caval cannulas during bypass, (5) hypo- 
thermia, (6) pulmonary edema and hemorrhage 
due to overloading the pulmonary circulation 
during bypass, (7) hypovolemia, and (8) re- 
duced cardiac output as seen in atrioventricular 


block. 


Little difficulty is encountered in visualizing 
the pathogenesis of cyanosis in each of these 
entities. In our experience pulmonary insuffi- 
ciency is the most common cause of cyanosis of 
central origin. The following case is illustrative. 


Case 1. A thirteen year old asymptomatic girl 
with good exercise tolerance was admitted because 
of progressive cardiac enlargement and increased 
pulmonary vascularity. Physical examination re- 
vealed a grade 3 systolic murmur in the pulmonic 
area with an associated increased pulmonic second 
sound and a diminished mitral first sound. 

Right heart catheterization detected a left-to- 
right shunt at the atrial level with the pulmonary 
flow being twice the systemic blood flow. X-ray 
studies were consistent with enlargement of the 
right ventricle. 

On August 13, 1958, an ostium primum defect 
was repaired utilizing a Teflon® patch during 105 
minutes of cardiopulmonary bypass. 

On the second postoperative day a nodal tachy- 
cardia developed and bilateral basal rales were 
noted. Generalized cyanosis and labored respira- 
tions were present. An x-ray film of the chest 
showed scattered patchy infiltrations throughout 
both lung fields. Steroid therapy appeared beneficial 
and by the seventh day following surgery the cya- 
nosis had disappeared and respirations were no 
longer labored. Subsequent right heart catheteriza- 
tion demonstrated complete closure of the defect. 


Comment: The lungs were inflated inter- 
mittently with 100 per cent oxygen during by- 
pass. Use of a mixture of 50 per cent helium— 
50 per cent oxygen or simply air seems to be 
followed by a lower incidence of pulmonary 
complications. Although induced cardiac arrest 
was not used, left atrial drainage might have 
helped prevent the pulmonary changes noted. 


OBSCURE CAUSES OF CYANOSIS 


Cyanosis has been attributed to several 
processes in which the causative mechanism 
requires explanation. These include: (1) hypo- 
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capnia, (2) overoxygenation, (3) defibrination, 
(4) pulmonary and arterial gas embolism, 
(5) oxygen damage to alveolar cells, (6) plasma 
hypo-osmolarity, (7) metabolic acidosis, and 
(8) hypervolemia. 

Hypocapnia. Mendelsohn and associates 
[22] have emphasized avoidance of carbon 
dioxide washout during bypass. They believed 
that resultant severe respiratory alkalosis 
caused cyanosis of the skin and conjunctiva in 
their first three patients undergoing open heart 
surgery using the Kay-Cross oxygenator. The 
effects of carbon dioxide on respiration, circula- 
tion and oxygen utilization are multiple and 
complex. When sufficient to reduce the respira- 
tory drive, hypocapnia can lead to apnea or 
periodic breathing with cyanosis due to arterial 
desaturation. Malette [20] has reported experi- 
mental evidence that hypocapnia produces 
cerebral anoxia. Although cerebral vascular 
constriction results, Malette [20] believes 
hypoxia is probably due to delayed reduction 
of oxyhemoglobin in the presence of a lowered 
carbon dioxide pressure and a decreased hydro- 
gen ion concentration (Bohr effect). Since 
Mendelsohn and his associates [22] observed 
cyanosis despite high arterial oxygen satura- 
tions and normal mean arterial blood pressures, 
a peripheral origin of cyanosis must be postu- 
lated with circulatory stasis seeming the likely 
factor involved. 

Overoxygenation. Kirklin et al. [16] and 
Kolff and associates [17] have expressed the 
conviction that high tensions of oxygen in blood 
flowing from an oxygenator can have a serious 
deleterious effect. Ito et al. [13] stated that 
this abnormal state resulted in cerebral damage 
in several instances and cyanotic mottling on 
one occasion. Kirklin et al. [16] have reported a 
sudden death syndrome of which cyanosis is 
often a part, occurring one to thirty-six hours 
following perfusions in patients whose con- 
valescence seemed otherwise satisfactory. This 
syndrome ceased to occur when care was taken 
to maintain oxygen tension in the arterial line 
between 100 and 250 mm. Hg. The mechanism 
by which high oxygen tension causes pathologic 
changes is not only poorly understood but also 
often denied as a problem in pump-oxygenator 
systems [14]. Interference with transport of 
carbon dioxide as carbaminohemoglobin has 
been suggested, but patients receiving 100 per 
cent oxygen intratracheally do not demonstrate 
the difficulties described. 


Pumping blood with an oxygen tension of 
760 mm. Hg or more from a cold oxygenator to 
a warm patient can unquestionably lead to 
formation of arterial oxygen bubbles. However, 
if air rather than oxygen is used as the oxygen- 
ating gas mixture, then feared nitrogen bubbles 
may result. Oxygen tension in blood entering 
the defoaming chamber of a DeWall bubble 
oxygenator can exceed atmospheric pressure by 
an increment equal to the height of the mixing 
column. If blood supersaturated with oxygen 
descends through the warmed helical coil, gas 
bubbles evolve, a physical fact which may 
explain why the helix is an unreliable debubbler 
under these circumstances [21]. In any case if 
changes in solubility coefficients of gases at 
varying temperatures account for the abnor- 
malities mentioned, lowering the partial pres- 
sure of oxygen in the oxygenating gas mixture 
will not improve the situation for total gas 
tension is the factor concerned. 

Prior to the inception of the heat exchanger, 
the screen oxygenator was often used in con- 
junction with a warming blanket under the pa- 
tient. Here again temperature relationships 
exist which result in increased gas tensions 
within the body. Kirklin and associates’ 
description of the sudden death syndrome [16] 
is certainly reminiscent of observations in 
Dennis’ laboratory on animals given measured 
amounts of arterial air embolism [3]. Cyanosis 
in the sudden death syndrome of Kirklin et al. 
[16] seems to have been entirely of respiratory 
origin, but arterial gas embolism is also a known 
cause of cyanosis. 

Defibrination. DeWall et al. [5] have given 
strong emphasis to the significance of defibrina- 
tion as a reason for perfusion failure. They 
observed abnormal hemorrhaging due to loss of 
fibrinogen and neurologic sequelae due to 
emboli of fibrin. Simulation of the “over- 
oxygenation syndrome” by changes wrought 
by defibrination has been pointed out by Allen 
[rz]. Although embolic and hemorrhagic phe- 
nomena may cause abnormalities leading to 
cyanosis, defibrination has not been observed as 
a cause of untoward physiologic responses in 
our laboratory or clinical experience. 

Gas Embolism. The circulatory and respira- 
tory effects of pulmonary gas embolism are 
widely appreciated. An abrupt rise in pulmo- 
nary arterial pressure associated with a fall in 
systemic arterial pressure, cardiac irregularities, 
right ventricular dilatation and elevation of 
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right atrial and ventricular pressures constitutes 
a well documented sequence of events. The type 
and quantity of gas entering the pulmonary 
circulation determine the outcome, although 
the pre-existing state of the patient’s circula- 
tory and respiratory system is influential. 
Obviously, arterial gas embolism can have 
disastrous consequences. The significance of air 
in the coronary arteries has been emphasized 
by Kent and Blades [15], Geoghegan and Lam 
[8] and others. Signs of arterial gas embolism 
include (1) visualization of blood in the retinal 
vessels, (2) cyanotic mottling of the skin, (3) air 
bleeding (observance of air bubbles in bleeding 
from a small skin incision in the most superior 
portion of the body), and (4) roentgenologic 
demonstration of gas in the cerebral vessels 
[2,7,26]. In our only personal experience with 
this problem the patient manifested temporary 
left hemiplegia followed by complete recovery. 
Cyanosis was not noted. However, the inter- 
ference with blood flow during gas embolism 
can account for cyanosis since an air bubble 
held up in a narrow lumen will move forward 
only when pressure far in excess of the original 
propulsive force is applied. Microbubble embo- 
lism may account for other abnormalities as 
yet unexplained. 

Oxygen Damage to Alveolar and Capillary 
Cells. Unusual postoperative pulmonary com- 
plications have been observed by most persons 
utilizing cardiopulmonary bypass for open 
heart surgery. Undiluted oxygen administered 
by the anesthetist during total bypass may be 
deleterious. Exsiccation of the alveolar tissues 
seems probable since blood flow is diminished 
at this level. Experimental observations in 
Gibbon’s laboratory indicate that such ventila- 
tion causes diminished uptake of oxygen by the 
lungs during the postoperative period [og]. 
Gibbon et al. [9] suggested that injury to 
alveolar and capillary membranes under these 
circumstances may be due to changing the 
customary hydrogen ion concentration of the 
tissues or to high oxygen tension in the tissues. 
Alveolar collapse reported by Dodrill [6] may 
be on this basis. 

Patrick et al. [25] keeps the lungs inflated 
with a mixture of 50 per cent helium and 50 per 
cent oxygen with an airway pressure of 5 cm. of 
water. This measure has appeared helpful in 
avoiding pulmonary complications [25]. Nor- 
lander [24] of the Karolinska Institute believes 
he accomplishes the same goal by inflating the 
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lungs with air and reinflating at approximately 
five-minute intervals with no fixed airway pres- 
sure. He believes most pulmonary complica- 
tions can be avoided by utilizing left atrial 
drainage during bypass. 

Plasma Hypo-osmolarity. Patrick et al. [25] 
and Kirklin et al. [16] believe that an additional 
factor leading to a lower incidence of lung 
complications has been the use of concentrated 
salt-poor human serum albumin to maintain 
osmolarity of all fluids administered during 
surgery when cardiopulmonary bypass is 
utilized. This involves the addition of 1 cc. of 
concentrated albumin for each 4 cc. of non- 
colloidal fluid including the solution used for 
heparin in each bottle of heparinized blood. 
Although theoretically this measure prevents 
loss of fluid into the tissues, factual confirma- 
tion seems lacking. 

Hypervolemia. Kirklin et al. [16] has re- 
ported hypervolemia as a cause of death follow- 
ing cardiopulmonary bypass. Although the 
initial response to overtransfusion is an eleva- 
tion of blood pressure, pulse rate, pulse pressure 
and venous pressure, Holden and associates [11] 
have shown in experimental studies on dogs 
that hypervolemia can result in a syndrome of 
arterial hypotension and cyanosis with disten- 
tion of superficial veins. A rising central venous 
pressure in the presence of a falling arterial 
pressure is a manifestation of overtransfusion. 
With coexistent heart disease this pattern 
develops with alacrity as a result of the heart’s 
inability to cope with the increased blood 
volume [10]. Eventually pulmonary edema en- 
sues. Since hypovolemic shock is closely 
mimicked, hypervolemia can be a treacherous 
syndrome. The functional state also resembles 
that seen with cardiogenic shock due to 
myocardial infarction. 

Circulatory stasis, increased venous pressure 
with capillary dilatation, and pulmonary conges- 
tion all contribute to the cyanosis which devel- 
ops during overtransfusion. 

Metabolic Acidosis. The occurrence of meta- 
bolic acidosis in patients undergoing heart 
surgery is commonly appreciated. DeWall and 
associates [4] have emphasized the development 
of metabolic acidosis during bypass. On the 
other hand, Ito et al. [12] have observed 
significant elevation of the hydrogen ion 
concentration developing during the post- 
operative period. They have been able to 
demonstrate experimentally and clinically that 
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periods of hypotension are often followed by 
metabolic acidosis despite the recovery of a 
normotensive state. Although the time sequence 
varies in the reports of Ito et al. [12] and 
DeWall et al. [4], circumstances in both indicate 
development of acidosis secondary to hypoxia. 
Moore [23] has designated this as “hypoxic 
acidosis” indicating that the hydrogen ion con- 
centration changes as a linear function with the 
blood lactate and adequate perfusion is pre- 
ventive. Our own observations corroborate 
these findings. Although cyanosis was inciden- 
tally recognized in one of the patients of Ito 
and associates [12], we found this sign a helpful 
lead in instances when routine determinations 
of hydrogen ion concentration were limited. 
However, metabolic acidosis invariably results 
from an underlying abnormality. Maintaining 
adequate flows and pressures during perfusion, 
and correcting or avoiding conditions resulting 
in tissue hypoxia during the pre- and post- 
perfusion periods will aid prevention. Although 
elevation of the hydrogen ion concentration 
forces the oxyhemoglobin dissociation curve to 
the right with higher oxygen tension being 
required for saturation, the association of 
metabolic acidosis and cyanosis noted by us is 
probably due to the concomitant occurrence of 
tissue hypoxia and arterial desaturation or 
circulatory stasis. However, extreme degrees 
of acidosis can result in respiratory depression 
with secondary cyanosis. 

The following case reports emphasize the 
roles of hypervolemia and metabolic acidosis 
in cyanosis. 


Case 1. The patient, a twenty-nine year old 
housewife, had had pneumonia with hemoptysis 
two years previously followed by dyspnea and 
orthopnea. A diagnosis of mitral stenosis was made 
and digitalization was followed by relief of symp- 
toms. On this admission she complained of orthop- 
nea, ease of fatigue and dyspnea on mild exertion. 

Examination of the heart revealed a normal sinus 
rhythm with a loud apical presystolic murmur 
associated with an increased mitral first sound and 
an accentuated pulmonic second sound. X-ray 
films showed an enlarged left atrium with a promi- 
nent pulmonary conus and large pulmonary veins. 
An electrocardiogram indicated right ventricular 
hypertrophy. 

On February 27, 1958, mitral commissurotomy 
was performed. A firm fibrous valve resisting 
fracture resulted in considerable manipulation, and 
an atrial tear occurred. This was repaired with 
some difficulty but with a modest blood loss. Two 
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episodes of ventricular fibrillation responded to 
electric shock treatment. A bradycardia followed 
requiring intermittent cardiac compression and 
3 cc. of 1:10,000 epinephrine for correction. 

Postoperatively an abnormal state persisted 
characterized by hypotension, cyanosis, tachypnea 
and tachycardia, requiring an intravenous vaso- 
pressor to attain a systolic blood pressure of 70 to 
80 mm. Hg. Cyanosis and tachycardia persisted. 
Review of blood replacement showed that a total 
of 2,000 cc. had been transfused although blood loss 
measured only 1,200 cc. Venous pressure was re- 
duced from 200 to 130 mm. saline by a 500 cc. 
phlebotomy, followed by a quick return of normal 
arterial blood pressure and disappearance of cya- 
nosis. Subsequent recovery was uneventful. Post- 
operative hemoglobin values were above those 
obtained prior to surgery. 


Comment: Although cardiopulmonary bypass 
was not utilized, this case is included because 
hypervolemia was so clearly the cause of 
cyanosis and hypotension. 


Case u1. A thirty-three year old male la- 
borer was hospitalized following recurrent severe 
hemoptysis. 

Examination revealed a moderate cardiomegaly 
with a presystolic crescendo murmur at the apex 
and a loud systolic murmur and thrill in the aortic 
area with transmission to the neck. Arterial blood 
pressure was 112/80 mm. Hg. Laboratory studies 
were within normal limits. The electrocardiogram 
showed left ventricular hypertrophy. Combined 
right and left cardiac catheterization revealed 
evidence of both aortic and mitral stenosis with cal- 
culated areas of 0.5 cm.? and 1.3 cm.?, respectively. 

On February 25, 1958, aortic valvulotomy was 
performed under direct vision using cardiopulmo- 
nary bypass and potassium citrate arrest. Difficulty 
was experienced with obstruction of the caval 
cannulas during bypass resulting in overtransfusion 
of 1,500 cc.’ of blood. Cyanosis was prominent. 
Arterial saturations of blood were between 80 and 
85 per cent. However, pre- and postperfusion 
samples revealed a similar range of saturation. The 
excess blood was removed at the completion of the 
perfusion with partial relief of cyanosis. Since it 
appeared undesirable to reinstitute the bypass, a 
finger-fracture mitral commissurotomy was per- 
formed, Cyanosis persisted into the postoperative 
period accompanied by general mental confusion 
and partial right hemiplegia. A hydrogen ion con- 
centration of 7.01 was obtained and administration 
of 270 mEq. of sodium bicarbonate was accom- 
panied by the disappearance of cyanosis and 
improvement of the patient’s general condition. 
Tracheostomy was later performed to aid aspira- 
tion of tracheobronchial secretions. Eventual 
recovery was complete. 


Cyanosis Following Cardiopulmonary Bypass 


Comment: Overtransfusion during perfusion 
together with failure to restore normal arterial 
saturation following bypass led to cyanosis in 
this patient. Metabolic “hypoxic” acidosis 
resulted from a poorly conducted perfusion 
aggravated by deep ether anesthesia and in- 
adequate pulmonary ventilation before and 
after the open aortic procedure. Correction of 
the acidosis with intravenous sodium bicar- 
bonate was unquestionably beneficial. 


COMMENTS 


Peripheral cyanosis involving the finger tips 
is not infrequent following satisfactory cardio- 
pulmonary bypass at temperatures of 33°c. to 
34°c. Stasis is apparently the underlying cause 
but whether this is due to peripheral vasocon- 
striction or some other factor is not clear. 

Although cyanosis of central origin is cur- 
rently a rare occurrence in our patients, and 
although members of our own group can point 
to a recent series at the Allegheny General 
Hospital of twenty-three patients with a 
variety of acquired and congenital lesions 
undergoing intracardiac surgery during cardio- 
pulmonary bypass without mortality, we still 
believe that abnormalities associated with 
artificial perfusions merit detailed consideration. 

Multiple possible causes of cyanosis have 
been discussed, with emphasis on pulmonary 
insufficiency and hypervolemia as causative 
factors and on metabolic acidosis as acommonly 
associated abnormality. Therapy, of course, 
should be directed at correcting the basic 
pathologic condition. 

Peripheral vasomotor responses during extra- 
corporeal circulation are still poorly understood 
and the possibility of peripheral arteriovenous 
shunts cannot be overlooked. The fate of 
pulmonary tissue during and following bypass 
is likewise not well known. Also worthy of 
further study is the problem of arterial gas 
embolism, a known cause of cyanotic skin 
mottling, hemiplegia, paraplegia, blindness, 
focal and general convulsions, Cheyne-Stokes 
respiration, reactionless pupils, coma, cardiac 
irregularities and cardiac arrest. Among addi- 
tional challenges is the significance of hypo- 
capnia, high arterial oxygen tensions and minor 
reductions of plasma osmolar pressure. 


SUMMARY 


1. Sixteen proposed causes of cyanosis fol- 
lowing cardiopulmonary bypass are considered. 
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2. Pulmonary insufficiency is a frequent 
underlying defect. 

3. Hypervolemia is emphasized as a well 
documented but often poorly appreciated 
pathogenic factor. 

4. Metabolic acidosis is a commonly asso- 
ciated abnormality. 

5. The challenge for further investigation is 
pointed out. 
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The Effect of Serum Albumin on Enzyme 
Activity in Experimental Hemorrhagic 
Pancreatitis in Dogs 


ARTHUR F. Geis, M.D., Philadelphia, Pennsylvania, ANTHONY P. SANTOMAURO, M.D., 
Ernest MEESE, M.D. AND PuiLiip WELS, M.D., Buffalo, New York 


6 etiology of acute hemorrhagic pan- 
creatitis is fairly well understood at the 
present time. Chronic biliary tract disease, 
with extension along the interacinar pancreatic 
ducts and resulting metaplasia of the duct 
epithelium, is accepted by many investigators 
as the cause of this condition [1]. Although 
Popper does not reject the theory of metaplasia, 
he believes that vascular occlusion may play 
an important role in the occurrence of pan- 
creatic necrosis [2]. 

Hemorrhagic pancreatitis was formerly 
thought to be the result of obstruction of the 
ampulla of Vater by a stone or spasm which 
was followed by reflux of bile into the pancreat- 
ic duct. This was postulated by Archibald |3]. 
Brocg and Binet [4] similarly contended that 
duodenal spasm was a contributory factor in 
the reflux of digestive tract secretions. Drag- 
stedt [5] states that approximately 60 per cent 
of all cases of hemorrhagic pancreatitis arise in 
persons with chronic biliary tract disease. How- 
ever, the ampulla is obstructed by a stone in 
only ro per cent of these. This is evidence for 
extrapancreatic obstruction in only 10 per cent 
of the persons; in the remaining go per cent, 
changes that lead to pancreatitis must develop 
within the gland itself. 


PURPOSE AND SCOPE 


This report describes the results of a carefully 
controlled investigation of human serum al- 
bumin as a therapeutic agent in experimentally 
produced hemorrhagic pancreatitis in dogs. A 
total of eighty animals were used. Forty dogs 
were used in preliminary studies which include: 
(1) the amount of trypsin required to produce 
pancreatitis of varying severity and, (2) the 


amount of albumin that could be safely toler- 
ated by the animals. The remaining forty were 
divided into three groups, and we induced a 
fatal form of pancreatitis in them. Of these, 
twenty were treated with serum albumin, ten 
with dextran and ten with normal saline, in 
studies designed to determine the mechanism 
of action of serum albumin. Clinical findings 
were studied and laboratory tests carried out on 
all animals. These included serum proteolytic, 
antiproteolytic and amylase determinations. 


PRODUCTION OF EXPERIMENTAL PANCREATITIS 


Materials. Healthy, male mongrel dogs 
weighing approximately 20 to 25 kg. were used. 
Pancreatitis was induced by injecting a sterile 
solution of trypsin into the main pancreatic 
duct. Trypsin was used because of its irritating 
effects on the epithelium of the pancreatic 
ducts [9]. Food was withheld for twenty-four 
hours preoperatively. The operation was per- 
formed with the animals under sodium pento- 
barbital anesthesia (0.13 gm./kg. of body 
weight were given intravenously). Each ani- 
mal was intubated with a Magill endotracheal 
tube, with a pneophore if required, in order to 
combat respiratory depression. 

Method. The abdomen was opened and the 
duodenum exposed. An incision was made in the 
anterior wall of the duodenum approximately 
114 inches below the point of entrance of the 
common duct. The ampulla of the pancreatic 
duct was located, and a 6 inch length of 
polyethylene tubing with an outside diameter 
of 0.048 mm. was used to cannulate the duct. 
The tubing was gently inserted as far as 
possible, and an interval of time was then per- 
mitted to elapse in order to allow intraductal 
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TABLE I 
CLINICAL AND LABORATORY FINDINGS IN ACUTE HEMORRHAGIC PANCREATITIS 
OF VARYING SEVERITY 


Concentration | 


Total | 
No. of 


Animals 


Temperature 
and Total (°F.) 


Mg. Given 


Time of 


Recovery 


Serum 


Respirations | 
— Amylase 


of Trypsin | 
| 


0.6 ml./kg. 
1% (12 mg.) 


|o.2 ml./kg. 
2% (80 mg.) 


| 


102-104 


o.2 ml./kg. 
3% (120 mg.) | 


104-106 


| 
| 


130/min. 


140/min. 


160/min. 


30/min. 1,000—2,000 10 in 24 None 
Wohlgemuth | hr. 
units 

500-1,000 
Wohlgemuth 
units 

256-512 
Wohlgemuth 
units 


40/min. 6 in 2 wk. 


60/min. 


pressure to carry trypsin into the catheter. A 
watery clear secretion indicated that the tubing 
was in the pancreatic rather than the common 
bile duct. Trypsin was then injected. 

Precautions were taken to prevent trypsin 
and the duodenal secretions from running into 
the peritoneal cavity. This was done by pack- 
ing wet gauze sponges carefully about the site of 
the incision on either side of the duodenum. 
After the injection of trypsin, the duodenum 
was closed with a running Connell stitch of 
No. 3-0 atraumatic material, followed by an 
anterior layer of No. 4-0 interrupted silk 
sutures. After surgery, the animals were 
placed on their side on the operating room 
floor and, upon recovering from anesthesia, 
were permitted water. 

Dosage of Trypsin. Difco crude trypsin 
solutions of 1, 2 and 3 per cent concentration in 
distilled water were used for the induction of 
pancreatitis. The trypsin was sterilized by pass- 
ing it through a Seitz filter before use. Following 
filtration, the trypsin was standardized by 
determining its activity on a 5 per cent casein 
in 10 per cent urea substrate. Each solution of 
different concentration gave reproducible and 
comparable arithmetic increases in the acid- 
soluble tyrosine produced as the product of 
tryptic digestion of a casein substrate. These 
solutions were used to determine criteria for the 
production of mild, severe and fatal pancreatitis 
after the injection of trypsin into the pancreatic 
duct. Three groups of untreated animals were 
used; each group consisted of ten animals. 
Group I was given 0.6 ml./kg. of body weight 
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of a 1 per cent solution of trypsin, group 1 
received 0.2 ml./kg. of body weight of a 2 per 
cent solution, and group Ill was given 0.2 
ml./kg. of body weight of a 3 per cent solution. 
The severity of the pancreatitis was established 
on the basis of both clinical and laboratory 
findings. Preoperatively in each animal, the 
temperature was 100°F., the pulse 100 and 
respirations 24 per minute. 

A mild form of pancreatitis developed in the 
animals in group 1 and symptoms were minimal. 
The temperature rose to 102°F., pulse to 130 
per minute, and respirations to 30 per minute. 
A mild degree of toxemia and lethargy oc- 
curred. Serum amylase rose to 1,000 to 2,000 
Wohlgemuth units during the first eight hours. 
Clinically, all animals showed improvement 
twenty-four hours after operation. This was 
manifested by the fact that they took food and 
water, were normally active, and the tempera- 
ture, pulse and respirations returned to normal. 
The animals in group 1 had received the 2 per 
cent trypsin solution, and a more severe form of 
pancreatitis developed. This was demonstrated 
by a temperature elevation of 103°F., pulse of 
140 per minute, and respirations of 40 per 
minute. The animals were extremely lethargic 
and exhibited a greater degree of toxemia. 
Serum amylase rose to 500 to 1,000 Wohlgemuth 
units. In this group, four animals died and six 
recovered. Return to normal activity, with 
normal temperature, pulse and respirations, was 
not observed for two weeks. All laboratory tests 
were also abnormal for the same length of time. 

In group 111 the most severe and fatal form of 
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Serum Albumin in Experimental Hemorrhagic Pancreatitis 


Fic. 1. Microscopic changes in acute hemorrhagic pancreatitis. 


pancreatitis was induced. This group of ten 
animals received a 3 per cent solution of trypsin. 
The clinical course was manifested by a rapid 
rise of temperature to 105°F., a pulse of 150 to 
160, and respirations of 50 to 60 per minute. 
Profound toxemia occurred, and shock and 
coma developed within six hours. Serum 
amylase rose to 256 to 500 Wohlgemuth units, 
and all of this group died within twenty-four 
hours. The study of these three groups of 
animals established the fact that the use of a 
3 per cent solution of trypsin would produce a 
fatal form of pancreatitis. These findings 
appear in Table 1. 

Pathologic Findings. Gross examination of 
fulminating cases showed severe hemorrhage 
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and edema of glandular tissue. Fat necrosis was 
present in seventy-two hours and involved the 
pancreas, mesentery and omentum. Micro- 
scopically there was hemorrhage of the intersti- 
tial tissues with leukocytic infiltration, and 
desquamation of epithelium of the duct. Many 
areas of focal necrosis were present but islet 
tissue remained intact. (Fig. 1.) 


DETERMINATION OF TOLERANCE DOSE OF 
HUMAN SERUM ALBUMIN 


Following the establishment of pancreatitis 
in varying forms of severity, a study to deter- 
mine the amount of serum albumin that could 
be safely tolerated was next carried out. Ten 
animals were injected intravenously with vary- 
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TABLE II 
DETERMINATION OF TOLERANCE DOSE OF HUMAN 
SERUM ALBUMIN 


TABLE III 
DATA IN CONTROL GROUP OF UNTREATED ANIMALS 
WITH HEMORRHAGIC PANCREATITIS 


| Dose of | Time of | 
| Albumin | Infusion 


(gm./kg.) | (min.) 


No. of 


Animals 


Toxic 


Effects Autopsy 


None Negative 

None Negative 

Mild rales Negative 

| Mild rales Negative 

| Severe rales, | Severe pul- 
died in 24| monary 

edema 

. | | Severe rales, | Severe pul- 

| | died in 24] monary 

| hr. | edema 

| | 


ing amounts of salt-free human albumin in a 
concentration of 25 gm./1oo ml. One animal 
was given 0.2 gm./kg. of body weight in ten 
minutes. A second animal was given 0.2 gm./ 
kg. of body weight over a thirty-minute period. 
Two animals received 0.4 gm./kg. of body 
weight, one in ten minutes and the second over 
a period of thirty minutes. Breath sounds in- 
creased within an hour in the last two animals, 
but became clear of rales again in the next two 
hours. 

Six animals were given 0.8 gm./kg. of body 
weight; three received the dose in ten minutes 
and the other three in thirty minutes. All 
animals in this group developed side effects in- 
cluding rapid pulse and respirations, and eleva- 
tion of temperature. Within an hour following 
the administration of albumin, severe bilateral 
rales were heard, and all animals died within 
twenty-four hours. We concluded that the rela- 
tively safe dose of albumin was 0.2 to 0.4 gm./ 
kg. of body weight given over a thirty-minute 
period. It was further observed that the 
tolerance dose of albumin could be repeated 
without producing any harmful effects. These 
results appear in Table 11. 

The antitryptic activity of the albumin was 
determined on several occasions. A unit of 
antiproteolytic activity contained in 0.1 ml. of 
albumin solution inhibited tryptic activity to 
the extent of 10 ug. of tyrosine. Therefore, 10 
units of inhibitory activity were present in 
1.0 ml. of albumin. 


CONTROL STUDIES 


In order to study the effect of the administra- 
tion of human serum albumin upon the enzyme 
activity of animals with hemorrhagic pan- 
creatitis, a study of enzyme activity was first 


Blood 
Pressure 
During 
Shock 
(mm. Hg) 


Normal 
Blood 
Pressure 
(mm. Hg) 


Symptoms 


Severe shock, coma | 135/95 
Severe shock, coma | 145/100 
Severe shock, coma | 140/90 
Severe shock, coma | 150/95 
Severe shock, coma | 150/100 
Severe shock, coma | 150/100 
Severe shock, coma | 135/100 
Severe shock, coma | 165/110 
Severe shock, coma | 135/90 
Severe shock, coma | 160/110 


70/50 
80/55 
70/40 
60/40 
80/60 
100/60 
80/50 
60/40 
60/40 
60/40 


CoO ON AW 


undertaken on an untreated series of animals. 
Ten animals in this group, ranging in weight 
from 20 to 25 kg. were given 0.2 ml./kg. of body 
weight of a 3 per cent solution of trypsin. A 
severe form of hemorrhagic pancreatitis was 
induced and shock developed within eight 
hours. All animals died within twenty-four 
hours. 

Serum amylase, serum antiproteolytic and 
proteolytic activity were determined beginning 
three hours postoperatively and continuing at 
three-hour intervals up to the time of death. 
Arterial pressures were recorded at frequent 
intervals by cannulating the femoral artery and 
recording the pressure by means of an electro- 
manometer which was fed into one of the out- 
lets of a Twin-Viso Sanborn Cardiette. Enzyme 
activity was determined by a previously 
described method in which tyrosine production 
from breakdown of a casein substrate was 
measured [ro]. 

Results. Proteolytic activity rose over a 
period of eight hours from a normal mean value 
of 78 ug. to a mean value of 130 ug. of tyrosine 
at the height of toxemia and shock. Anti- 
proteolytic activity steadily decreased as the 
pancreatitis became more severe, falling from a 
mean value of 12.3 inhibitory units to a mean 
value of 3.6 units at the time of death. Serum 
amylase exhibited an elevation but failed to 
reach the high values observed in milder forms 
of pancreatitis. Values rose from a value of 64 
Wohlgemuth units to 400 units. These findings 
appear in Tables 11 and tv and Figure 2. 
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TABLE Iv 


SERUM ENZYME ACTIVITY IN CONTROL GROUP OF 
UNTREATED ANIMALS WITH HEMORRHAGIC 


PANCREATITIS 


Serum 
Amylase 


Proteolytic 
Activity (ug. of 
tyrosine/o.1 ml. 

serum) 


Antiproteolytic 
Activity 
(units/o.1 ml. 
serum) 


(Wohlgemuth 
units) 


During 
Toxemia 


During 
Toxemia 


| 

| 


Normal Normal 
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ALBUMIN-TREATED ANIMALS 


A fatal form of hemorrhagic pancreatitis was 
induced in two groups of ten animals using 
0.2 ml./kg. of body weight of 3 per cent solution 
of trypsin. Group 1 was treated with serum 
albumin ten hours after induction of pan- 
creatitis, at which time all animals were in 
profound shock. Albumin was given intra- 
venously in a dose of 2.0 gm./kg. of body 
weight in 200 ml. of 5 per cent glucose solution 
over a period of thirty minutes. Eight animals 
survived and two died. 

Serum amylase rose rapidly and reached 256 
to 512 Wohlgemuth units within eight hours. 
After administration of serum albumin, amyl- 
ase values dropped but required four to seven 
days to return to normal. Serum proteolytic 
activity rose to 200 ug. of tyrosine in eight hours 
but returned to normal or low levels at the end 
of twenty-four hours. Antiproteolytic activity 
fell to low levels within ten hours, but returned 
to higher values twenty-four hours after treat- 
ment with albumin. 

Group 11 was treated with serum albumin 
four hours after the induction of pancreatitis. 
In this group, three animals died and seven 
recovered. Serum amylase levels ranged from 
256 to 512 Wohlgemuth units but began to fall 
soon after administration of albumin, with 
normal values being reached in two to three 
days. Serum proteolytic activity rose to 125 ug. 
of tyrosine three hours after induction of 
pancreatitis but exhibited no further rise fol- 
lowing the administration of albumin. Anti- 


CONTROL GROUP UNTREATED 
ENZYME ACTIVITY 


3007 
| 


ANTIPROTEOLYTIC UNITS 


3. 
~ Ann 
~ “Profteo), 
3 6 9 
HOURS POST OPERATIVELY 


Fic. 2. 


MCGM. TYROSINE 70./ ML. SERUM 


proteolytic activity fell in each case, but by six 
hours postoperatively, following treatment 
with albumin, levels began to rise. Two animals 
in this group died of fulminating pancreatitis, 
and one of pulmonary edema. These findings 
appear in Tables v and vi and Figure 3. 


CONTROL GROUPS TREATED WITH 
DEXTRAN AND SALINE 


Since it is well known that albumin possesses 
a hygroscopic action, which serves to maintain 
normal osmotic pressure of the intravascular 


TABLE v 
ENZYME ACTIVITY IN ANIMALS GIVEN ALBUMIN 
TEN HOURS AFTER INDUCTION OF PANCREATITIS 


Proteolytic 
Activity (ug. 
of tyrosine) 


Antiproteolytic 
Activity 
(units) 


Twenty- | Outcome 
Four 
Hours 
Post- 
opera- 
tively 


Recovered 
Recovered 
Recovered 
Recovered 
Recovered 
Died 

Recovered 
Recovered 
Died 

Recovered 


COON 


| | 
| 
pos | | 200 
| 
128 | 70 
| 256 90 
| 256 70 
| 128 110 
| 256 | 90 
| 256 80 \ 
512 | 50 
512 | 80 
| 512 90 
I | 1,024 50 70 14 21 
Dog. No. 
Pre- Pre- Post- 
opera- opera- opera- 
tively tively | tively 
50 70 13 13 
80 70 15 15 
70 100 7 6 
90 85 4 10 
60 70 5 10 
60 100 10 4 
90 85 , 7 
70 90 14 9 
90 125 7 2 
i 80 100 15 10 


Geis, Santomauro, Meese and Wels 


ALBUMIN TREATED ANIMALS 
TEN HOURS POSTOPERATIVELY 


ENZYME ACTIVITY 


eolytic Units 


9 
HOURS POSTOPERATIVELY 


ALBUMIN TREATED ANIMALS 
FOUR HOURS POSTOPERATIVELY 


300-+30 


PROTEOLYTIC ACTIVITY -MCGM. TYROSINE/ 0.1 ML. SERUM 


Antiproteolytic Units 


HOURS POSTOPERATIVELY 
Fic. 3. 


space, we thought it necessary to study 
enzymatic activity in a group of animals whose 
intravascular volume had been restored by 
means of a plasma expander. Therefore, 
hemorrhagic pancreatitis was produced in a 
group of ten animals. A dextran having the 
same molecular weight as that of albumin was 
selected. This would exert an osmotic effect 
similar to albumin in restoring plasma volume. 
A 6 per cent solution of dextran was given in 


TABLE VI 
ENZYME ACTIVITY IN ANIMALS GIVEN ALBUMIN 
FOUR HOURS AFTER INDUCTION OF PANCREATITIS 


| Proteolytic Activity Antiproteolytic Activity 


(ug. of tyrosine) | (units) 


| | 
| Three} Six | Three | Six 
Pre- | Hours Hours Pre- Hours | Hours 
opera- Post- | Post- | opera- | Post- | Post- 
tively | opera- | opera- | tively | opera- | opera- 
tively | tively tively | tively 
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DEXTRAN AND SALINE TREATED GROUPS 
ENZYME ACTIVITY 


DEXTRAN 
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6 9 18 
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SALINE 
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PROTEOLYTIC ACTIVITY MCMG. TYROSINE 70.1 ML SERUM 
Antiproteolyjic Units 


AMtiproteolyt 
L 
6 9 18 
HOURS POSTOPERATIVELY 
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amounts equivalent to albumin, weight by 
volume in 100 cc. of 5 per cent glucose in water. 
Proteolytic and antiproteolytic values were 
obtained which paralleled those observed in the 
untreated control groups of dogs with pan- 
creatitis. All animals died in twelve hours with 
a high proteolytic and a low antiproteolytic 
activity, and autopsy revealed extensive hemor- 
rhagic pancreatitis. 

The effects of restoration of fluid volume with 
an electrolyte solution was also studied. A 
second group of animals in which hemorrhagic 
pancreatitis was induced were treated with 
200 ml. of normal saline when shock and 
toxemia had fully developed. Saline produced 
no improvement in the pancreatitis, and all 
animals died with high proteolytic and low 
antiproteolytic activity. (Fig. 4.) 


COMMENTS 


The clinical picture in experimentally pro- 
duced hemorrhagic pancreatitis is essentially 
that of a rapidly developing toxemia and pro- 
found shock in the untreated animal. Shock 
developed within a period of three to six hours, 
and death usually occurred in eighteen to 
twenty-four hours. Toxemia and shock were 
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nfluenced by the administration of serum 
ilbumin and by the amount of time between 
‘induction of pancreatitis and treatment. Ani- 
nals treated with albumin four hours after 
nduction of pancreatitis exhibited earlier 
improvement than those treated ten hours after 
oancreatitis had been established. Improve- 
ment was manifested by a lessening of toxemia 
ind shock, accompanied by a return to normal 
proteolytic and antiproteolytic activity. Tem- 
perature, pulse and respirations also reverted 
toward the normal. As was stated earlier, all 
the animals receiving dextran and saline died of 
hemorrhagic pancreatitis. In these two groups, 
proteolytic and antiproteolytic activity was 
found to parallel the degree of toxicity pro- 
duced by the pancreatitis. 

The question of whether changes in quan- 
titated enzyme activity were due to the 
pancreatitis or the trypsin itself was resolved 
by the intravenous injection of comparable 
amounts of crystalline trypsin (Bios). The 
amounts used were 12 mg., 80 mg. and 120 mg.; 
serial quantitation of enzyme activity failed to 
demonstrate the striking rise in proteolytic and 
fail in antiproteolytic activity observed in the 
animals with trypsin-induced pancreatitis. 

One might wonder why either blood or 
plasma was not used in separate control studies. 
It was believed advisable to use no substance 
containing proteolytic factors which might well 
contribute, if only to a slight degree, to the level 
of both proteolytic and antiproteolytic activity. 
Plasma was not used because it was thought 
essential to restore plasma volume with a 
substance not possessing antitryptic properties. 
Hence, albumin represents a true antitryptic 
substance while dextran, although restoring 
osmotic pressure and correcting anhydremia, 
possessed no antiproteolytic qualities. 


SUMMARY 


This study was undertaken to determine the 
mechanism of action and the effect of the 
intravenous use of serum albumin upon the 
course of hemorrhagic pancreatitis in dogs. 
Experimental hemorrhagic pancreatitis was 
produced in eighty animals, and laboratory 
studies were done both pre- and _ postopera- 
tively. Laboratory findings included a high 
serum amylase level and a reversal of serum 
proteolytic and antiproteolytic activity in the 
untreated animal. 

During the most severe stage of toxemia and 
shock, three groups of animals were treated 


with albumin, dextran and saline solutions, 
respectively. Animals receiving albumin re- 
sponded much more quickly and recovered 
rapidly, while all animals which had received 
either dextran or saline died. 

Reversal of proteolytic and antiproteolytic 
activity was observed three to six hours follow- 
ing the induction of hemorrhagic pancreatitis. 
Levels returned to normal in six hours following 
treatment with human serum albumin. 


CONCLUSIONS 


We believe that the mechanism of action of 
albumin in the improvement of experimental 
hemorrhagic pancreatitis is manifested not only 
in the restoration of blood volume but also by 
the lowering of protc.!ytic and the elevation of 
serum antiproteolytic activity. The exact 
manner in which this mechanism manifests 
itself chemically is not certain at this time. 


Acknowledgment: Grateful acknowledgment 
is extended to Mrs. Gloria Hetrich for per- 
forming all required laboratory procedures. 
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Postoperative Pancreatic Fistula 


Tuomas C. Case, M.p., New York, New York 


From The Department of Surgery, St. Vincent’s Hospital, 
New York, New York. 

VERY surgeon endeavors to perform an 

abdominal operation with the least possi- 
ble disturbance of the patient’s normal physio- 
logical processes and without complications. 
However, when one encounters difficult and 
abnormal problems, he must be prepared to 
treat complications which sometimes tax the 
most experienced surgeon. It is fortunate for 
both surgeon and patient that postoperative 
pancreatic fistula is not a common complica- 
tion, for a review of the literature reveals that 
it continues to be a serious complication, even 
under the most ideal hospital conditions, and 
can sometimes be fatal. With the increase in the 
performance of pancreatoduodenectomy when 
indicated for various lesions, there will un- 
doubtedly be an increase in the incidence of 
postoperative pancreatic fistula. One of the 
commonest causes of operative mortality in 
these cases has been the high incidence of 
formation of fistula at or near the pancreatic 
anastomosis [11]. 

A perusal of the surgical literature of the 
past ten years reveals only a few articles on 
postoperative pancreatic fistula as a complica- 
tion of surgery. It may then appear that the 
problem is one of easy solution and little 
consequence. However, this is not true when 
one considers that in one of five cases to be 
reported herein the patient died and the others 
were subjected to some extended periods of 
hospitalization and invalidism. Hilst et al. [1] 
recently reported a mortality rate of 40 per cent 
due to pancreatic fistula following a series of 
cases in which pancreatoduodenectomy had 
been performed. 

A pancreatic fistula, causing a loss of fluid 
and electrolytes and autodigestion of skin 
surfaces, can be one of the most serious compli- 
cations of surgery. Such a complica*‘on is most 
frequently the result of one or more factors, 
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the most common being, of course, surgical! 
trauma associated with an opening into 
pancreatic tissue either by surgery or accident. 
Formerly, it usually followed marsupialization 
of pancreatic cysts. Now it is often due to 
damage to the pancreas during gastric resection, 
biliary surgery or splenectomy, or forgetfulness 
in the application of fundamental surgical 
principles in the management of resections of 
the pancreas. 


PANCREATIC PHYSIOLOGY 


Pancreatic physiology has been studied by 
duodenal aspiration in normal patients and also 
in patients with fistulas. There is a continuous 
flow of juice, variously estimated at from 500 
to 2,400 cc. per day, and a considerable increase 
in the volume of pancreatic juice for about 
three hours after eating. The secretion is 
stimulated by the following two means: 

Nervous: Stimulation of the vagus nerve 
causes an outpouring of a small amount of 
juice, rich in enzymes. In the present Case v, 
Banthine® had no effect on the daily volume of 
juice secreted. 

Chemical: Gastric hydrochloric acid, bile salt, 
or food, on reaching the duodenal mucosa, 
cause it to release two hormones which are 
carried by the blood to the pancreas, viz., 
(1) secretin, which stimulates the secretion of 
the large volume of juice low in enzymes, and 
(2) pancreozymin, which produces a small 
amount of juice rich in enzymes. As the gastric 
hydrochloric acid is neutralized by alkaline 
pancreatic juice, the chemical stimulus is 
decreased. If a fistula exists this automatic 
control is lacking, hence the volume of pan- 
creatic juice secreted is probably greater than 
normal. Aldis [14] points out that this accounts 
for the increase in amount of pancreatic secre- 
tion in patients with fistulas. 

Pancreatic juice contains three enzymes: 
amylase, which converts carbohydrates to 
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maltose; lipase, which with the aid of bile, 
splits neutral fats to diglycerides, mono- 
glycerides, fatty acids and glycerol; trypsin, 
which digests proteins to polypeptides or 
further. Trypsin is secreted in an inactive form, 
trypsinogen. Trypsinogen is converted to 
trypsin by enterokinase in intestinal secretions. 
Other substances such as bacteria and bile salts 
may also activate trypsinogen, thus accounting 
for the digestion of the skin which occurs 
around the fistula. Trypsin acts best in an 
alkaline medium. 

A knowledge of the electrolyte composition 
of pancreatic juice is important in dealing with 
a fistula. The concentrations of sodium, 
potassium and calcium in the pancreatic juice 
are the same as in the blood plasma. Chloride is 
somewhat lower and bicarbonate somewhat 
higher than their respective plasma levels. The 
features of prolonged loss of pancreatic fluid are 
chiefly those of sodium deficiency: lethargy, 
sense of exhaustion, anorexia, nausea, dehydra- 
tion, reduced blood volume and loss of extra- 
cellular fluid. 


TREATMENT OF PANCREATIC FISTULAS 


Many methods of treatment have been tried 
in the past and these may be classified as follows: 

1. No active treatment in the hope that the 
fistula will close spontaneously. The natural 
history of pancreatic fistula is so variable that 
one cannot predict the outcome in any indi- 
vidual case and this must be borne in mind 
when assessing the value of any treatment. Of 
eighty-eight cases reviewed by Lehey et al. [2], 
sixty-two fistulas closed spontaneously within 
one year. The remainder drained for more than 
one year, and one drained 500 cc. daily 
for twenty-one months and then closed 
spontaneously. 

2. Drug therapy is used in an attempt to 
reduce the volume of fistula flow to the point at 
which the fistula may close spontaneously. 
Many substances have been investigated and 
may be grouped as follows: (1) those causing no 
significant drop in the volume of secretion, e.g., 
glucose, sodium bicarbonate, Banthine, and 
nicotine; (2) those causing a definite but 
temporary drop in volume of secretion, e.g., 
ephedrine, atropine, morphine, Adrenalin,® 
physostigmine and pilocarpine. The latter two 
drugs probably act by stimulating adrenalin 
secretion. Ephedrine has the greatest effect, but 
no drug has given consistent results. 


3. The following dietary methods have been 
used to treat patients. (1) A low carbohydrate 
diet was the standard treatment for years, but 
is now considered to have little if any effect. 
(2) Although some believed a high carbohydrate 
diet would be superior to a low one, the natural 
variation in outcome probably accounts for the 
successes occasionally attributed to it. (3) De- 
hydration therapy has also been attempted. 
The volume of pancreatic juice, like saliva, is 
influenced by the state of body hydration. 
Thomas and Ross [3] described an instance in 
which a fistula closed in ten days by with- 
holding all oral feeding and giving only amigen 
and glucose in water intravenously. 

4. X-ray and radium therapy have been 
investigated by Fisher et al. [4], Ivy et al. [5], 
Leven [6], Miller [7] and Orndoff et al. [8], but 
there is not a sufficient number of case reports 
to determine whether they have any practical 
value. Culler [9] reported two cases and Miller 
[7] reported one case of cure of a pancreatic 
fistula by radiation. 

5. Some operations for fistula have been 
described briefly in articles dealing with other 
topics and so are not readily found in searching 
the literature. Few surgeons have had experi- 
ence with many cases of pancreatic fistula, and 
operative reports are scarce and often brief. 
(1) Miller and Wiper [10] reported a case in 
which the fistulous tract was simply dissected 
down to the pancreas and ligated. The fistula 
recurred and finally closed spontaneously. 
Others have had similar recurrences after this 
type operation. (2) Lehey and Lium [2], in 1937 
reported a pancreatic fistula which followed a 
blow to the abdomen, lacerating the pancreas. 
It had drained up to 650 cc. daily for five 
months. They treated it successfully by a two- 
stage procedure. The fistulous tract was first 
dilated up to a French No. 22 sound. Following 
this dilatation, the tract was mobilized and the 
end of the fistula was introduced into a loop of 
jejunum with a catheter in situ to maintain 
potency. This technic has been used successfully 
by others. However, Cattell and Warren [11] 
reported in 1953 that the operation may fail 
because of stenosis of the fistulous tract. (3) 
Doubilet and Mulholland [12] cured a pan- 
creatic fistula, present for three years, by 
dividing the sphincter of Oddi, excision of the 
fistulous tract, and anastomosis of the base of 
the fistula to the stomach. They attributed the 
result chiefly to sphincterotomy which allowed 
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Fic. 1. Schematic representation of the completed procedure. 


adequate drainage. (4) Peterson and Cole [13] 
in 1948 reported the successful treatment of a 
pancreatic fistula which followed marsupiliza- 
tion of a pancreatic cyst by excision of the 
fistulous tract and anastomosis of the stump of 
the fistula to a loop of jejunum with a lateral 
enteroanastomosis below. (5) Cattell and 
Warren [11] in 1953 recommended that fistulas 
caused by division of the duct of Wirsung in 
the head of the pancreas be treated by suturing 
the divided end of the duct to the duodenum or 
jejunum with mucosa-to-mucosa approxima- 
tion. If the fistula resulted from drainage of a 
cyst in the head of the pancreas, they advised 
excision of the tract and anastomosis to the 
jejunum. If the fistula was from the body or 
tail of the pancreas, they recommended excision 
of the distal part of the pancreas, including the 
segment from which the fistula arises. 

A recent experience with five cases of 
fistulization stimulated interest in the subject 
and a review of the literature. The cases to be 
presented represent complications following 
accepted surgical procedures. A brief comment 
will follow each case report. 


CASE REPORTS 


Case 1. M. L. (No. E 66,267), a seventy year 
old white woman, was admitted on October 8, 1957, 
with signs and symptoms referable to the pancreato- 
duodenal area. At operation an intraluminal 


reticulum cell sarcoma of the duodenum was found 
and pancreatoduodenal resection was performed 
with re-establishment of the © gastrointestinal 
continuity [15] as shown in Figure 1. A Chaffin tube 
for continuous suction was applied in the region of 
the pancreatic anastomosis at the time of operation 
in anticipation of the formation of a pancreatic 
fistula. The fistula appeared about the fifth post- 
operative day at which time suction was applied and 
normal saline solution was allowed to drip into the 
depth of the wound through the other limb of the 
Chaffin tube. The patient did not drain excessive 
amounts of pancreatic juice at any time. The tube 
was removed on the twelfth postoperative day and 
drainage ceased completely about the fourteenth 
postoperative day. The wound was completely 
healed at the time of discharge from the hospital on 
the twentieth postoperative day. 


Comment: This patient represents a case in 
which pancreatic tissue was removed as part of 
the operative procedure. Despite the applica- 
tion of a necrotizing suture about the duct and 
closing over the remaining stump of the 
pancreas with overlapping mattress silk sutures, 
a fistula nevertheless developed. The anasto- 
mosis between the jejunum and pancreas was 
performed in two layers with silk to further 
obviate the possibility of leakage. 

The immediate application of suction drain- 
age was obviously the reason for prompt 
recovery. It obviated the collection of fluid in 
the operative area and prevented dissemination 


J 
\ 
Middle colic 


Postoperative Pancreatic Fistula 


of pancreatic juice with its known deleterious 
effect on tissue. 


Case. A. F. (No. E 69,215) was a sixty-nine 
year old white woman who was admitted on 
December 1, 1957, with an obstructive malignant 
lesion of the stomach in the region of the antrum. 
At operation the lesion was adherent to the head 
and body of the pancreas; however, it was con- 
sidered suitable for palliative resection, thereby 
relieving the obstruction. High resection was 
performed and the gastrointestinal tract re- 
established [16] as shown in Figure 2. The lesion 
was shaved off the pancreas at several areas and 
repair of the pancreatic capsule was performed us- 
ing fine mattress silk sutures. A pancreatic fistula 
developed on the seventh postoperative day. Suc- 
tion drainage was applied at this time because 
drainage became copious. Despite all efforts to 
control the drainage other tracts developed along 
the site of the operative wound with intermittent 
episodes of bleeding through these openings. She 
died after the fifty-third day in the hospital from 
loss of fluids, electrolytes and blood despite our 
continuous aggressive efforts to overcome fluid and 
electrolyte imbalance. 


Comment: This patient’s condition was quite 
poor at the time of operation and her physio- 
logic reserve was minimal because of prolonged 
illness and the presence of some degree of 
cardiac decompensation. The immediate appli- 
cation of suction drainage may have been of 
some help in this case; however, at the time it 
was applied, the pancreatic juice had done 
sufficient damage to the traumatized pancreas 
and possibly the anastomatic line to render the 
situation hopeless. Unfortunately, an autopsy 
could not be obtained. However it seems 
reasonable to assume that the main pancreatic 
duct must have been involved eventually in the 
lytic process. 


Case. A. S. (No. E 77,434), a sixty year old 
white man, was admitted to the hospital on April 
25, 1958, with signs and symptoms of a gastric 
malignancy in the region of the antrum with gastric 
outlet obstruction. At operation an inoperable 
lesion of the stomach was found adherent to the 
head of the pancreas. Palliative gastric resection 
was performed and the gastrointestinal tract 
reconstructed as shown in Figure 2. During resec- 
tion part of the superficial pancreatic capsule was 
removed with the specimen and the area closed 
over with interrupted silk mattress sutures. A 
temporary pancreatic fistula developed on the fifth 
postoperative day which closed over spontaneously 
without suction. The Penrose drain applied at the 
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Fic. 2. Drawing of completed procedure. A-AA, 
jejunojejunostomy. B-BB, gastrojejunostomy with 
end of jejunum closed. 1, esophagus. 2, duodenum. 
3, gastric remnant after resection. 


time of operation was sufficiently adequate to 
establish complete drainage. He was discharged on 
the fourteenth postoperative day with the wound 
well healed. 


Comment: In this patient involvement of the 
pancreas with neoplasm was superficial and 
probably only some of the terminal radicals of 
the duct system were opened at operation. 
Without obstruction at the distal end of the 
pancreatic duct the fistula closed spontane- 
ously since the area was properly drained at 
laparotomy. 


CasE iv. P. G. (No. 061,954), a seventy-two 
year old white woman, was admitted to the hospital 
on February 4, 1959, because of melena. She was 
known to have a duodenal ulcer of several years’ 
duration, and this was the second episode of 
gastrointestinal hemorrhage in two years. Trans- 
fusions were given to prepare her for operation. At 
operation an obstructing duodenal ulcer was found 
which had perforated into the head of the pancreas, 
High gastric resection was performed with a 
retrocolic gastrojejunostomy. The ulcer bearing 
area was removed because it was obviously the site 
of hemorrhage, and during the procedure the 
pancreatic capsule was opened at several areas. The 
capsule was closed over with interrupted mattress 
silk sutures and the area properly drained. 

Five days after operation a small pancreatic 
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fistula developed which closed spontaneously by the 
tenth postoperative day. She was discharged on the 
seventeenth postoperative day with the wound 
completely healed. 


Comment: In this patient the ulcer had 
perforated into the pancreas and since it was 
the site of bleeding excision of the ulcer was 
considered necessary. Opening some of the 
terminal radicals of the pancreatic duct was 
unavoidable; however, adequate drainage and 
the good general condition of the patient were 
conducive to spontaneous closure of the fistula. 


Case v. D. R. (No. 091,324), a fifty-five year 
old white man, had a history of gastric ulcer of 
three years’ duration. He was admitted on January 
7, 1959, because of hematemesis, gastric outlet 
obstruction and a loss of 15 pounds in weight three 
months prior to admission. X-ray films of the 
stomach suggested the possibility of a neoplastic 
lesion. At operation a large ulcer bearing area on 
the lesser curvature with involvement of the body 
of the pancreas was found. High gastric resection 
was performed. In addition, a segment of the 
involved body of the pancreas was removed with 
the ulcer bearing area because it was suspected of 
being a malignancy. The cut segments of the tail 
and head were sutured over with interrupted 
mattress silk sutures and the end of the duct at the 
tail end of the pancreas was tied off with silk. A 
Chaffin tube was placed down to the site of resec- 
tion in anticipation of the formation of a pancreatic 
fistula. Suction was applied after the second post- 
operative day. A frank fistula developed on the 
seventh postoperative day which drained a 
moderate amount of pancreatic juice. He was 
given Banthine by mouth without much effect. 
With constant drainage and adequate replacement 
of blood, fluids and electrolytes, the fistula closed 
after twenty days. The patient was discharged on 
the twenty-fourth day after operation with the 
wound almost completely healed. 


Comment: In this patient pancreatic resec- 
tion was performed because the pancreas was so 
intimately adherent to the area of disease and 
was suspected of being malignant. The im- 
mediate application of suction drainage with 
dilution of the secretion by dripping saline 
solution through the other limb of the Chaffin 
tube obviously was a significant aid in attaining 
a spontaneous closure of the fistula. In this 
patient supportive therapy was of significance. 
He was given blood transfusions; fluids and 
electrolytes were carefully replaced and food 
intake was limited. Banthine, soda bicarbonate 
and pancreatic enzymes were given by mouth 


and particular attention was given to the 
condition of the skin about the fistula. 


SUMMARY 


The natural history of pancreatic fistula is so 
variable that one cannot predict the outcome in 
any individual case and this must be borne in 
mind when assessing the value of any treatment. 

Although the present series is not statistically 
significant, certain important observations have 
been made that emphasize significant points 
which may have a bearing on the final outcome 
of these patients. Some of these points may 
appear obvious; however, there are certain 
facets that bear emphasis. 

Postoperative pancreatic fistula is a serious 
complication and possibly can be avoided or 
treated with minimal morbidity if the following 
is borne in mind. 

1. Drainage of the operative area should 
always be instituted if there is a possibility of 
damaging the pancreatic capsule. 

2. Suction drainage should be applied at the 
time of operation if the gland is incised or 
partly excised either by surgery or accident. 

3. Careful attention to fluid and electrolye 
imbalance is most important to facilitate the 
healing process. 

4. Obstruction of the distal end of the 
pancreatic duct by disease or as a result of 
surgery will cause profuse discharge of pan- 
creatic fluid and make supportive measures a 
most important part of the postoperative 
regimen. 

5. The presence of disease in the area of 
injury (carcinoma in Case 11) undoubtedly 
prevents the normal progress of healing and the 
persistence-of fistulization. 

Minimal as these suggestions may seem, they 
are not without significance and may be of real 
importance to one unfortunate enough to en- 
counter such a complication in surgery about 
the pancreas. 
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Femoral Hernias in Pediatric Patients 


Rosert K. Baum, m.p., Los Angeles, California 


From Cedars of Lebanon Hospital, Los Angeles, California. 


een hernias in infants and young 
children are rare. Inguinal hernias are 
more common in the pediatric age group be- 
cause of the patency (either in toto or in part) 
of the funicular process in the male or the canal 
of Nuck in the female. This constitutes the 
principal predisposing cause of enlargement of 
the abdominal inguinal ring and formation of an 
indirect inguinal hernia. 

Direct inguinal hernias are seldom seen in 
infants because they occur as a result of 
stretching and tearing of the abdominal wall. 
If a force is to push a hernia through a potential 
aperture, it seems reasonable for the sac to 
follow the open processus vaginalis of the 
inguinal canal. Therefore, femoral hernias are 
also rare in this age group. The proximal 
hiatus of the femoral canal is partially guarded 
by the resistant inguinal and lacunar ligaments 
and is supported by the bony pubic ramus. 
Zimmerman [1] states that the hiatus of the 
internal inguinal ring is thus weaker than the 
orifice of the femoral canal. 

When a parent advises a surgeon that his 
child has a bulge which appears in the inguinal 
region when the youngster strains or cries, the 
usual recommendation is corrective surgery 
even though the mass is not discernible at the 
time the child is examined. The diagnosis often 
cannot be made in children by examination of 
the external ring through the skin of the 
scrotum as it can in the adult. Frequently, the 
diagnosis of inguinal hernia in a child can be 
made by identifying the “rub sign” of the 
slippery peritoneum which rubs on itself when 
the palpating finger is moved parallel to the 
spermatic cord. This method cannot be used in 
femoral hernias. 

We recently operated on a patient who 
presented with this history. Examination of the 
spermatic cord at the time of surgery failed to 
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reveal a hernial sac or a defect in the inguinal 
floor. A femoral hernia sac was discovered on 
inspection of the femoral canal. 


INCIDENCE 


A review of the literature reveals that the 
incidence of femoral hernias in children varies 
between one in 220 [2] hernias of the groin in 
infants to one in 715 [3]. A review of the opera- 
tive cases at the Cedars of Lebanon Hospital 
from 1949 to 1958 disclosed that 579 of 2,575 
herniorrhaphies were performed upon patients 
in the pediatric age group. During this same 
period, 194 femoral hernias were corrected, of 
which only two were in patients under twelve 
years of age. 


CASE REPORTS 


Case 1. An indirect inguinal hernia in a five 
year old girl was repaired by ligation of the neck of 
a 6 by 1 cm. sac which had been dissected from the 
round ligament and emptied of its contents of 
omentum. A Bassini herniorrhaphy was performed. 
Silk sutures were used throughout. Four weeks later 
a walnut-sized mass was discovered below the right 
inguinal ligament. At surgery, through a supra- 
inguinal approach, a 4 by 1.5 cm. sac was found 
protruding from the femoral canal. The sac was 
dissected and opened. The excess sac was excised, 
and the neck was closed with silk sutures. The 
repair was completed by suture of the pectineus 
fascia to Poupart’s ligament with interrupted silk 
sutures. 


Case 11. A six year old boy was admitted with 
a six-week history of an easily reducible mass in the 
groin. The external inguinal ring was slightly 
dilated but a hernia could not be demonstrated. 
Exploration revealed neither a direct nor an 
indirect inguinal hernia. However, exploration 
below the inguinal ligament revealed a femoral 
hernia with a 5 by 2 cm. sac. The sac was teased out 
from under the inguinal ligament, opened and 
ligated high under the internal inguinal ring. 
Closure of the femoral ring by suture of the inguinal 
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ligament to the-pectineus fascia from below with 
No. 2-0 black silk completed the repair. 


COMMENTS 


These two cases illustrate two possible 
etiologies of femoral hernias in children. While 
their cause is not definitely known, some 
authors believe they are congenital [z]. The 
maximal incidence in the middle age group, the 
frequency in women who have borne children, 
the relative infrequency in children and the 
lack of an embryonic protrusion in this area 
indicate that hernias are acquired. Ludington 
[4] and others have pointed out the frequent 
incidence of femoral hernias as a sequela of in- 
guinal hernias. This is due to weakening the 
structures guarding the femoral ring while at- 
tempting to strengthen the inguinal canal. 
McVay and Anson [5] have shown in their ana- 
tomic studies that both the inguinal and femoral 
canals are dependent upon the inguinal liga- 
ment for part of their fascial support. They 
showed that the inguinal ligament is relatively 
mobile, being fixed only at its two ends. While 
demonstrating the strength of the superior 
pubic (Cooper’s) ligament, they were able to 
show the relative weakness of Poupart’s 
ligament. 

Potts [6] has shown that the cure of indirect 
hernias in infants and children requires only 
high ligation of the sac. He advised against 
unnecessary repairs of the posterior wall of the 
inguinal canal. Others prefer a more extensive 
repair of the fascia. On the other hand, true 
fascial repair of a femoral hernia is indicated. 
The repair of the defect in the femoral ring by 
suture of the pectineus fascia to the inguinal 
ligament was first recommended about fifty 
years ago. In certain cases, such as the severely 
ill patient or young children with delicate 
tissues, this type of repair is still practical. 
Owen [2] recommends suture of the trans- 
versalis fascia to Cooper’s ligament medially up 
to the femoral vein. Laterally, the transversalis 
fascia and internal oblique fascia are sutured to 
the femoral sheath in step-like fashion after 
the method of McVay [s], if this is deemed 
necessary. Other methods include Moschowitz’s 
technic in which the femoral ring is obliterated 


by suture of the inguinal ligament to Cooper’s 
ligament or closing the ring with a fascial flap. 
The operation from above the inguinal ligament 
appears to be the most satisfactory method. 

Femoral hernias constitute 5 to 7 per cent of 
all hernias, and they occur about four times 
more frequently in females than in males. They 
are less frequent than inguinal hernias, com- 
promising 2 per cent of all hernias in males and 
34 per cent of all hernias in females. Owen [2] 
quotes Watson as stating that there is an equal 
incidence in boys and girls in the pediatric 
age group. Review of the literature reveals 
thirty-five boys and forty girls, to which we 
have added one case in each group. 

Up to 1954, five cases of strangulation of the 
contents of a femoral hernia in a child had been 
reported [7,8]. The youngest was five weeks of 
age. This complication must be recognized 
early to prevent increased morbidity and 
mortality. 


SUMMARY 


Femoral hernias in children are relatively 
rare. We have reviewed two cases among 579 
herniorrhaphies in children, one of which was a 
recurrence of a previously repaired indirect 
hernia. 

The type of repair we prefer is the one which 
is performed from above the inguinal ligament. 
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Portal Cirrhosis 


CAUSES OF DEATH IN THE ERA OF PORTAL DECOMPRESSION 


Lr. Cot. Eppy D. PALMER, mc, Fort Sam Houston, Texas 


From the Medical Service, 2nd General Hospital, APO 
180, New York, New York. 
from many quarters for several 
years has indicated that surgical portal 
decompression is a valuable procedure for the 
patient with cirrhosis and esophageal varices, 
in terms of preventing variceal hemorrhage and, 
therefore, prolonging life. Although the opera- 
tion probably does not improve the efficiency of 
the diseased liver and cannot be expected to 
alter the poor prognosis of the underlying dis- 
ease, it does appear to eliminate effectively the 
probability of hemorrhage, the primary cause of 
death among patients with cirrhosis in the pre- 
shunt era. 

Since the establishment about nine years ago 
of an Army portal decompression program 
which has permitted surgical management 
whenever it appeared advisable, I have person- 
ally followed up 103 histologically proved cases 
of portal cirrhosis to the patients’ death. It 
seemed useful to review this experience, simply 
to answer the question as to what patients with 
cirrhosis die of nowadays, when the advantages 
of portal decompression are freely available. 


MATERIAL 


Forty of the 103 patients had had either end- 
to-side portacaval shunt or splenorenal shunt at 
various intervals before death, as indicated in 
Table 1. Sixteen had had no bleeding prior to 
operation. The shunts had been made at four 
hospitals by several surgeons. 

Many of the sixty-three patients who were 
not operated upon first came under medical 
surveillance only during the terminal episode, 
while others had been known to have cirrhosis 
for months or years. For eight of the latter, 
portal decompression had been recommended 
but refused. In others shunt had been con- 
sidered but rejected because of the patient’s 
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poor condition or the questionable indication 
for operation. 

Ninety of the 103 patients were examined at 
necropsy. In all, at least one biopsy specimen 
of the liver had been taken. All patients who 
bled from the upper gastrointestinal tract at the 
time of the terminal episode were examined by 
the vigorous diagnostic approach (immediate 
esophagoscopy, gastroscopy and contrast fluor- 
oscopy), and the source of bleeding could be 
indentified with assurance in all. 

Findings are recorded in Tables 1 and 11. No 
explanation seems necessary. 


COMMENTS 


It is not the purpose of this compilation to 
make another evaluation of the effectiveness of 
portal decompression; rather, it is hoped that 
the experience will point up deficiencies which 
still exist in the application of available surgery, 
as well as furnish an idea of the relative numbers 
of deaths from cirrhosis which cannot be pre- 
vented by any current therapeutic approach. 

It is a striking fact that 80 per cent of the 
reported patients died of causes which were 
directly associated with the liver disease, show- 
ing indirectly once again the malignant nature 
of cirrhosis. At present there is little hope of 
altering this figure because, as indicated 
previously, portal decompression can be ex- 
pected to prolong life but not to improve the 
eventual prognosis. It is slightly comforting to 
note that only 73 per cent of the patients who 
had shunts died of their liver disease, as com- 
pared to 84 per cent of those who did not have 
shunts, although patient selection for portal 
decompression controls the figures somewhat. 

For the clinician the practical difference be- 
tween the two groups is that none of the pa- 
tients who had shunts died as a result of bleed- 
ing from varices, although three had had some 
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TABLE I 
CAUSES OF DEATH OF FORTY PATIENTS WHO HAD 
SURGICAL PORTAL DECOMPRESSION 


TABLE 1 
CAUSES OF DEATH OF SIXTY-THREE PATIENTS WHO 
HAD NOT HAD PORTAL DECOMPRESSION 


Death within four weeks of portal decompression 

(10 patients): 

Liver failure 

Intraperitoneal hemorrhage 

Atelectasis, pneumonia 

Acute pulmonary edema, cardiac failure 

Sudden death after fine postoperative course; 
unknown cause............. 


Death due to liver disease (19 patients): 
Liver failure, no bleeding since operation (6, 19, 48, 
68, 80, 84, 106, 134, 168, 208, 228, 254, 260)*... 13 
Liver failure, had bled since operation (7, 53, 169). 3 
Hepatoma (40, 254) 
Delerium tremens, acute pancreatitis, liver failure 


Death not associated with liver disease or surgery 

(11 patients): 

Myocardial infarction (59, 100) 

Exsanguination from duodenal ulcer (22, 134)... 

Chronic cardiac failure (141) 

Dissecting aortic aneurysm (122).. 

Septicemia, acute endocarditis (19).. : 

Abdominal abscess following colectomy for 
ulcerative colitis (18) 

Cerebral hemorrhage (285) 

Carcinoma of ovary (265)....... 

Automobile accident (98) 


* The figures in parentheses indicate the number of 
weeks elapsed between surgery and death. 


bleeding following portal decompression, while 
fifty-five of the sixty-three patients who did not 
have shunts died as a direct result of variceal 
bleeding. It is here that a difference might have 
been made for those patients whose cirrhosis 
had been recognized in the past. The present 
experience emphasized, unfortunately, that a 
great many patients with cirrhosis never find 
the need to seek medical help until a severe 
variceal hemorrhage occurs. 

In considering the possibility that the thirty- 
five patients without shunts who died as a 
result of variceal hemorrhage might have been 
salvaged for a time by portal decompression, 
had the cirrhosis been recognized earlier, it must 
be emphasized that twenty-two of them died of 
the first hemorrhage. Obviously it would have 
done relatively little good to withhold surgery 
until there was proof that variceal hemorrhage 
was possible. There have been vehement dis- 


Death associated with liver disease (53 patients): 

Liver failure secondary to hemorrhage from 
varices* 

Exsanguination from varices* 

Liver failure without hemorrhage 

Hepatoma 

Exsanguination from erosive gastritis. . 

Renal failure secondary to hemorrhage from 
varices* 

Liver failure secondary to hemorrhage from 
erosive esophagitis 


Death not associated with liver disease (10 patients): 
Cardiac failure 
Carcinoma of pancreas 
Acute pancreatitis 
Mesenteric thrombosis 
Leukemia 
Exsanguination from duodenal ulcer 
Miliary tuberculosis 
Pneumonia, hypertension, renal failure 
Brain abscess 


* Twenty-two patients died as a result of the first 
hemorrhage; eleven after the second hemorrhage; one 
after the third; and one after the fifth. 


cussions on this point of “prophylactic” portal 
surgery. In the shunt programs I have been 
associated with, the presence of varices from 
the start has been the sole indication for portal 
decompression; in fact, thirty-five of the first 
100 patients who had shunts had never had any 
recognized gastrointestinal bleeding. It is be- 
lieved that this attitude represents the only 
realistic approach to the problem. If patients 
with cirrhosis are to be salvaged from death by 
bleeding, they must be recognized as having 
cirrhosis early, then routinely examined for 
varices, preferably by esophagoscopy, and 
considered for portal decompression as soon as 
silent varices are discovered. 


SUMMARY 


One hundred three deaths from cirrhosis 
which occurred during an active program of 
portal decompression are briefly reviewed, with 
results shown in Tables 1 and 11. The major area 
for improvement in application of shunting 
procedures lies in the recognition of the patient 
with cirrhosis and varices prior to the first 
hemorrhage. 
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SURGICAL REVIEW | 


Carcinoma of the Thyroid: Rational Course 
of Therapy and Results in 
Seventy-five Patients 


Capt. PETER W. HoaGLanp, Mc, usA, Honolulu, Hawaii, 
Masor ALEXANDER M. Boysen, Mc, usA, Fort Sam Houston, Texas, 
Maysor Expert B. Fountain, Mc, usa, Fort Dix, New Jersey, 
Cor. W. mc, usa, Fort Sam Houston, Texas, AND 
Cot. WARNER F. Bowers, Mc, usA, Honolulu, Hawaii 


From the Surgical Services of Brooke U. S. Army Hospital, 
Fort Sam Houston, Texas; and Tripler U. S. Army 
Hospital, Honolulu, Hawaii. 


— diagnosis of carcinoma of the thyroid 
and management of the patient with this 
condition is a subject which has deeply con- 
cerned many physicians over the past three 
decades. It is believed at present that sufficient 
clinical data have accumulated to allow a logical 
approach to this problem, although not a final 
solution. In an attempt to arrive at an effective, 
generally applicable method of therapy, sev- 


TABLE I 
CLASSIFICATION OF CARCINOMA OF THE THYROID 


1. Differentiated carcinoma 
A. Papillary carcinoma 
1. Low grade, localized in a papillary adenoma 
2. Papillary adenocarcinoma 
B. Follicular carcinoma 
1. Low grade, localized in a follicular adenoma 
2. Follicular adenocarcinoma 
. Undifferentiated carcinoma 
A. Small cell carcinoma 
B. Giant cell carcinoma 
. Miscellaneous 
A. Epidermoid carcinoma 
B. Hiirthle cell carcinoma 
C. Fibrosarcoma 
D. Lymphoma 
E. Metastatic tumors to the thyroid 
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enty-five consecutive cases of cancer of the 
thyroid treated at Tripler and Brooke Army 
Hospitals during the period of 1949 to 1958 
have been reviewed. Based upon these results 
and a survey of the recent literature, it is 
believed feasible to establish a standard surgical 
approach. 

Much of the earlier data concerning this 
subject are difficult to assess accurately due to 
the varied classifications in use and some un- 
certainty in determining what constitutes a 
malignancy of the thyroid. Warren and Meiss- 
ner [45] emphasize that the pathologic criteria 
are the same as those for diagnosing a malig- 
nancy of any other tissue of the body and that 
tumors of the thyroid must be classified as 
malignant if they show invasive properties. It 
is well known that some of these tumors are 
grossly identical with benign adenomas, and 
yet are liable to metastasize. Table 1 shows the 
classification of cancer of the thyroid as 
advocated by Warren and in general use at 
present. Although this arrangement is in some 
respects an artificial one, it is valuable sta- 
tistically, especially from the standpoint of 
prognosis. The preponderance of these cancers 
show a distinct structural pattern, and they 
may be considered as differentiated tumors. 
Separation within the categories of follicular or 
papillary carcinoma is somewhat more arbitrary 
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and based upon the predominant pattern of the 
individual lesion. 

An adenomatous tumor which is grossly 
benign but microscopically invasive is called a 
low grade carcinoma, whereas those which are 
grossly invasive are termed adenocarcinoma. 
The relative incidence of the various forms of 
cancer of the thyroid is difficult to determine 
accurately due to the different classifications 
and criteria used for diagnosis, but there is 
general agreement within the larger series. 
Warren estimates that over one-fourth of the 
tumors found have only microscopic invasion, 
and in Hare and Salzman’s series of 198 pa- 
tients, 80 per cent of the tumors were of the 
differentiated forms [15]. Table 1 represents a 
pooled series of 641 cases of cancer of the 
thyroid and shows that over two-thirds of all 
tumors will be differentiated, one-fifth un- 
differentiated and one-tenth miscellaneous 
forms. In our series of seventy-five patients, 
there were fifty-five with papillary and eight- 
een with follicular carcinoma. This high propor- 
tion of differentiated cancer is believed due to 
the relatively younger group of people seen in 
military hospitals [20]. 

In some respects the thyroid gland resembles 
the breast and prostate in that it is subject to 
recurrent focal hyperplasia and involution, and 
its malignant tumors are often hormonal- 
dependent. Whether or not this plays a part in 
the etiology of cancer of the thyroid is unknown, 
but it is generally agreed that these lesions often 
seem to arise in pre-existing adenomas [9,19,44]. 
Warren and Meissner [45] believe there is both 
clinical and microscopic evidence to support 
this, especially in cases of follicular adenocar- 
cinoma and giant cell carcinoma. Hare and 
Salzman [15] support this view and present 
figures which show there is often a known, pre- 
existing nodule present for a prolonged period 
of time. Attie (1,2], however, believes that the 
majority of cancers of the thyroid originate in 
non-neoplastic thyroid tissue, as evidenced by 
the relatively more frequent occurrence of 
malignancy in younger age groups in spite of 
the higher incidence of nodular thyroids in 
persons of increasing age. Some pathologists 
think it is likely that most papillary tumors are 
malignant from the start since this is the most 
common type of carcinoma of the thyroid, 
whereas benign papillary tumors are relatively 
infrequent. 

A causative relationship between external 


TABLE 1 
RELATIVE INCIDENCE OF CARCINOMA OF THE THYROID 
(POOLED SERIES OF 641 CASES) 


Classification No. of Cases} Per cent 


Differentiated 


Follicular 


Undifferentiated 
Giant cell 


Miscellaneous 
Hiirthle cell 
Unclassified 


radiation of the neck during infancy and later 
development of cancer of the thyroid seems 
rather well substantiated [2,5,39]. Thirteen pa- 
tients under the age of fifteen with carcinoma 
of the thyroid were observed by Clark [5] dur- 
ing a six-year period. All these patients had had 
previous radiation ranging from 200 to 725 r 
to the thymus or cervical region. Simpson, 
Hempelman and Fuller [39] found a statistically 
significant increase in the incidence of carcinoma 
of the thyroid and leukemia in a group of 1,700 
children who had received radiation therapy to 
the thymus. Whether or not therapeutic or even 
tracer doses of radioiodine may result in a 
similar increase in malignancy is not yet known, 
but most authors limit the use of radioactive 
iodine in the treatment of hyperthyroidism to 
persons in the older age group. Attie [2] 
recommends that it not be given in therapeutic 
doses to patients who have a predicted remain- 
ing life span of more than twenty-five years. 
From clinical experience and animal studies, 
it would seem thus far that I!*! is not car- 
cinogenic for the adult thyroid; however, it will 
require a number of additional years for proper 
evaluation. 

There are approximately 2,000 new cases of 
cancer of the thyroid diagnosed per year in the 
United States, and it is generally agreed that 
this incidence is rather small as compared with 
cancers of other organs, being estimated at 
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about 0.5 per cent of all malignant tumors 
[17,40]. The incidence of the disease per unit of 
population per year has been calculated by 
comparing the number of diagnosed cases from 
a given group of hospitals with the size of the 
population served by these institutions. Three 
studies conducted on this basis were in fairly 
close agreement, and Sokal [40] concluded from 
a group of over 2 million people that the true 
incidence of cancer of the thyroid in this 
country was 2.2 new cases per 100,000 popula- 
tion per year. With this general concurrence in 
the over-all incidence of cancer of the thyroid, 
it is somewhat confusing to note the wide 
variance in reported figures for carcinoma in 
nodular goiter. Sokal believes that the figures 
usually cited are not applicable to the popula- 
tion at large, as they are drawn from selected 
high risk samples, and that the actual incidence 
of malignancy among unselected nodular goiters 
is less than 0.5 per cent. In support of this 
thesis, he refers to various autopsy and clinical 
studies. For example, Schlesinger, Gargill and 
Saxe [36] reported an incidence of 5.5 per cent 
nodular goiter in a series of over 1,300 autopsies 
in Boston, these nodules all being over 1 cm. in 
size. During a thirty-year period in New Haven, 
in a comparable non-goitrogenic area, there 
were 400,000 hospital admissions. Applying the 
figure of 5.5 per cent, 22,000 of these patients 
had a thyroid nodule. Only seventy cases of 
cancer of the thyroid were diagnosed during 
this time, however, for an incidence of 0.3 per 
cent. There are many objections which may be 
raised to this method of statistical reasoning, 
but other authors have confirmed that thyroid 
nodules occur more frequently than generally 
suspected [33]. A review of a consecutive series 
of records from the Cleveland Clinic concerning 
patients admitted for other reasons showed 4 
per cent to have a palpable thyroid nodule [17]. 

In contrast to the incidence of malignancy of 
the thyroid in nodular goiter as calculated by 
Sokal, Mortensen et al. [30] examined the 
thyroid in 821 autopsy patients who had had 
clinically normal glands. One-half of these 
glands were found to contain nodules, 4.2 per 
cent of which were malignant. 

If one considers only those nodules of persons 
who undergo surgery, then the incidence of 
malignancy is even higher. One study from the 
Ochsner Clinic reports a series of 252 patients 
who underwent surgery for nodular goiter, 17 
per cent of whom were found to have carcinoma. 
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Other authors, notably Cole and Crile, present 
séries in which the frequency of cancer of the 
thyroid is nearly as high as 25 per cent in 
solitary non-toxic nodules. More recently, a 
group of 308 consecutive patients who under- 
went thyroidectomy was reported by Attie [7]. 
There were thirty-three patients with diffuse 
toxic goiter, none of whom were found to have 
carcinoma. One of fourteen toxic nodular goiters 
was shown to be malignant, an incidence of 7 
per cent. Of the non-toxic nodular goiters, there 
were eighty-one with multiple nodules, of 
which four (4.9 per cent) were malignant. There 
were 170 clinically solitary nodules, and eight- 
een (11.6 per cent) of these glands were found to 
contain carcinoma. Although there was no case 
of carcinoma found in ten patients with 
thyroiditis, other authors have reported an 
incidence of 1 to 2 per cent. If these figures are 
accurate, and they are closely comparable with 
other published findings, certain conclusions 
may be drawn. First, among adults there is an 
incidence of palpable nodules of the thyroid 
conservatively estimated at 4 per cent. A pro- 
portion of these unselected patients, probably 
from 2 to 4 per cent, have unsuspected car- 
cinoma. Among patients from this group with 
nodular goiter who undergo surgery, the 
incidence of malignancy depends upon the 
criteria used by the surgeon involved. Perlmut- 
ter and Slater report a national average of 3 to 
10 per cent for clinically multinodular goiter 
and g to 33 per cent for the solitary nodule [37]. 
In a series of 364 consecutive thyroidectomies 
at Tripler U.S. Army Hospital, there was an 
over-all incidence of malignancy of 6.3 per cent; 
if the patients with diffuse toxic goiter are not 
considered,.the incidence becomes 9g per cent. 
The relationship of age to the diagnosis of 
malignancy of the thyroid is shown in Figure 1, 
compiled from separate series reported by 
Cohen and Hyman, Shallow, Wagner and 
Colcher, and Ward [7,37,43]. These show rather 
clearly that the peak incidence occurs about the 
sixth decade and then falls rather precipitously. 
As noted by a number of authors, there is a 
difference in age incidence among the various 
forms of cancer of the thyroid. Any of these 
types may occur at any age but there is a 
definite tendency for papillary carcinoma to 
occur in persons in the younger age group and 
the undifferentiated varieties to be a disease of 
older patients. The peak incidence of follicular 
carcinoma lies somewhere between these two 
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Fic. 1. Relationship of age to thyroid malignancy. 


extremes and is usually considered to be in 
persons between the ages of forty and sixty. 
Although cancer of the thyroid occurs more 
frequently in women than in men, the presence 
of a nodular gland in a male patient is of more 
serious import. This seeming paradox is related 
to the relatively higher incidence of nodular 
goiter in women as compared with men, the 
figure commonly given being about eight to one, 
whereas carcinoma of the thyroid in women oc- 
curs only two to three times as often [og]. 
Figure 2 shows the age and sex incidence of the 
seventy-five patients with cancers of the 
thyroid reported in this series. 

The natural history of malignancy of the 
thyroid is, in general, dependent upon its 
histologic type [4]. Briefly, it is commonly 
believed that the differentiated tumors remain 
localized within the substance of the thyroid 
gland for a prolonged period of time before 
metastasis occurs. Characteristically, the papil- 
lary tumors metastasize by way of the regional 
lymphatics to the cervical nodes and remain 
confined in these structures indefinitely, but 
eventually distant metastasis will be found, 
The follicular carcinomas, on the other hand, 
apparently have a predilection for hematog- 
enous spread when metastases do occur. Mar- 


chetta and co-workers [21] note that in four 
patients who died of follicular carcinoma fol- 
lowing earlier thyroidectomy, there was no 
evidence of residual disease in the neck at the 
time of death despite widespread distant 
metastases. It should be noted, however, that 
in the differentiated carcinomas elements of 
both histologic types are usually present and 
for this reason initial therapy must be similar. 
Death from both papillary and follicular 
carcinomas, if it occurs, is most often due to 
distant metastasis rather than local extension 
of the disease, but the presence of metastasis is 
not per se incompatible with prolonged survival. 
The undifferentiated cancers of the thyroid are 
usually highly anaplastic in their clinical 
manifestations, and their patterns of growth 
appear to have no relationship to cellular type. 
Both regional lymphatic and distant hema- 
togenous spread occur early, but death is usually 
due to invasion and obstruction of contiguous 
vital structures of the neck. There appears to 
be no reason at present to believe that the 
course of either differentiated or undifferen- 
tiated cancer of the thyroid is altered in children 
as compared with adults [6,34,35]. 

The presenting complaints and physical find- 
ings of patients who are subsequently proved to 
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have carcinoma of the thyroid are usually non- 
specific but may be helpful in establishing a 
tentative diagnosis. Patients with papillary 
carcinoma are rarely symptomatic when first 
seen, and in the majority of cases surgery is 
recommended on the basis of a palpable or 
visible enlargement of the thyroid which is 
otherwise asymptomatic. Not infrequently in 
this particular form of cancer, the presenting 
complaint is cervical adenopathy only, the 
thyroid itself being normal to palpation [26]. In 
seven of Marchetta and co-worker’s thirty-five 
patients (20 per cent), this was the case [21]; of 
the fifty-five patients in our series with papillary 
carcinoma, the diagnosis was based in twelve 
cases (22 per cent) on a biopsy of the cervical 
nodes without gross abnormality of the thyroid 
gland itself. In follicular carcinoma it is un- 
usual to find cervical metastasis, and com- 
monly the only findings are those of an enlarge- 
ment of the thyroid. Rarely, distant metastasis 
to bone or the lung may lead to the diagnosis. 
In contrast to these rather non-specific findings, 
the diagnosis of undifferentiated malignancy of 
the thyroid is clinically more apparent, and in 
the usual case these patients have a history of 


rapid growth over a period of a few weeks and 
symptoms referable to infiltration or compres- 
sion of neighboring structures. Of the series of 
thirty-six patients reported by Marchetta and 
co-workers [27], 85 per cent had symptoms of 
dyspnea, dysphasia, hoarseness, pain, choking 
or coughing in addition to a mass in the region 
of the thyroid. Frequently these tumors are 
large and fixed to neighboring tissues by 
palpation, and the majority of Marchetta and 
co-workers’ patients had obvious regional or 
distant metastasis at the time of admission. 
Since the primary reason for excision of 
nodules of the thyroid is to establish a diagnosis, 
and since the vast majority of these lesions are 
benign, the need for an efficient test for differ- 
entiation is apparent. Crile [11] has stated that 
he can distinguish cancer of the thyroid by 
physical examination alone with a high degree 
of accuracy, but most physicians are unable to 
duplicate this. Aspiration biopsy of suspicious 
nodules of the thyroid was advocated in the 
past by several authors but has been roundly 
condemned in recent literature. Two inherent 
dangers are apparent with this technic: the 
danger of dissemination or implantation of the 
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tumor if present and the distinct possibility of 
overlooking a focal area of malignancy in an 
otherwise benign adenoma. In this respect 
Hendrick [16] presented five patients who had 
what were reportedly benign lesions on needle 
biopsy but were subsequently found to have 
carcinoma of the thyroid. Recently the use of 
radioactive iodine has been mentioned as a 
useful diagnostic tool in this condition as the 
majority of cancers of the thyroid do not con- 
centrate this material to any great degree. Al- 
though this is true statistically, it has no 
application to the individual patient and 
Attie [2], Cattell and others report cases of 
carcinoma in hyperfunctioning nodules. It is 
apparent that this lack of specific diagnostic 
criteria greatly broadens the indications for 
surgery of the thyroid. 

One certainly cannot deny that more radical 
surgery and radiation are not the final answer 
to malignancy, but at present complete surgical 
excision is the only means available to effect a 
permanent cure for carcinoma of the thyroid. 
It is due to the unusual natural history of 
differentiated carcinoma of the thyroid that 
there is controversy over the extent of the 
surgical procedure. In general it is not our 
policy to perform radical surgery at the time of 
the initial procedure unless the presence of local 
metastasis has been previously demonstrated 
by excisional biopsy. Further surgery is de- 
pendent upon the extent and histologic type of 
the malignancy. 

Undifferentiated tumors of the thyroid have 
a notoriously poor prognosis regardless of the 
extent of surgery, and Attie [1,2] believes that 
attempts at surgical extirpation should be made 
only if the lesions are of limited extent. By the 
time the patient presents himself for surgery, 
the diagnosis of cancer is frequently clinically 
evident and distant metastases may be present. 
A series of thirty-six patients was reported by 
Marchetta in which four had distant metastases 
upon admission and such spread developed in 
ten additional patients prior to death [27]. In 
his series the lesions generally continued to 
progress despite treatment, and twenty-five of 
the patients (81 per cent) were dead within 
nine months after onset of treatment. Death in 
these patients was typically due to local 
infiltration and obstruction by the primary 
tumor rather than complications subsequent to 
lateral cervical or more distant metastasis. All 
of Marchetta and co-workers’ patients died 


within three years with the exception of one 
patient who had what Warren and associate 
[45] term a “non-encapsulated, sclerosing” 
carcinoma, a tumor which has yet to be fully 
evaluated. Frazell and Foote [14] reported an 
average survival of 4.8 months from diagnosis 
in their group of thirty-eight patients, and 
Ward and co-workers [43,44] had only three 
cases of five-year and one of twelve-year 
survival of sixteen patients with undifferen- 
tiated carcinoma. Radical neck dissection as a 
routine or palliative procedure has little to offer 
in these patients, and wide resection, when 
possible, followed by radiation for local recur- 
rence is the treatment of choice [9]. If it is 
believed that at the initial excision the primary 
tumor was completely removed, then the 
appearance of cervical metastases would be an 
indication for neck dissection. The one patient 
in our series who died of undifferentiated cancer 
of the thyroid was first seen three months after 
the onset of substernal pain and dysphagia and 
died eight months later following resection of 
what was demonstrated to be a grossly invasive 
small cell carcinoma. During his period of. 
survival he received palliative radiation; dis- 
tant metastases developed, requiring cervical 
cordotomy for control of pain. 

Papillary and follicular carcinoma constitute 
an entirely different problem since prolonged 
survival even with known metastases is the 
rule rather than the exception [15,28]. Crile [17] 
has emphasized that the complete natural 
history of these tumors is poorly understood 
since the very act of obtaining a definite 
diagnosis may itself alter their course, and it is 
an unusual patient that does not receive some 
sort of treatment for this disease as it progresses. 
It appears that it is this uncertainty which has 
produced the controversy concerning extent 
and timing of surgery for differentiated cancer 
of the thyroid [3,8,22-25,27,29,44]. Survival 
rates reported by Ward [43] for follicular 
carcinoma were 82 per cent at the end of five 
years and 60 per cent at ten years. For papillary 
carcinoma these were 85 and 72 per cent, 
respectively. No distinction was made between 
patients with suspected or known metastases 
prior to definitive surgery. Marchetta and 
associates [21] reported on nineteen patients 
with follicular carcinoma who had no metas- 
tases at the time of admission, all of whom 
underwent thyroidectomy and were treated by 
x-ray therapy. These patients were followed up 
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for slightly over an average of eight years, dur- 
ing which time one patient died of the disease 
and two others were found to have metastases. 
Of seventeen patients with papillary adeno- 
carcinoma who had no known metastases on 
admission and were followed up for an average 
of over eleven years, one died of carcinoma and 
one underwent later radical neck dissection for 
cervical metastases; at the end of this time there 
was no evidence of recurrent malignancy in the 
sixteen surviving patients. Although this would 
seem to indicate that differentiated cancer of 
the thyroid without clinical metastases is not 
particularly serious, a number of authors take 
exception to this. Frazell and Foote [14] 
performed prophylactic radical neck dissections 
in sixty-seven patients with papillary carcinoma 
in whom the cervical region clinically showed 
no abnormalities preoperatively. Of these pa- 
tients, forty-one (61.2 per cent) were proved 
histologically to have nodal metastases. As a 
result they strongly recommend routine homo- 
lateral neck dissection in all patients as soon as 
the diagnosis of papillary carcinoma is made. 
Another paper by these same authors noted 
that of 139 patients with papillary carcinoma, 
not all of whom were treated by the aforemen- 
tioned method, twenty-one (15 per cent) died of 
their disease at the end of five years. Martin 
[22-25] believes that unilateral neck dissection 
should be performed at the time of initial 
surgery, relying on a diagnosis from a frozen sec- 
tion; however, diagnosis under these conditions 
is particularly difficult, and it is generally 
agreed that paraffin sections are usually 
necessary to assure a definite diagnosis. Other 
surgeons have recently advocated even more 
extensive surgery, Ross [34], for example, 
recommends contralateral neck dissection with 
preservation of the jugular vein when the nodes 
on the homolateral side are positive. McCorkle 
[27] suggests division of the sternum and 
mediastinal dissection when there are metas- 
tases to the lymph nodes at the lower border of 
the thyroid isthmus, inferior thyroid lobe, or 
with palpable or roentgenographic evidence of 
intrathoracic spread. 

The other extreme in the treatment of 
differentiated cancer of the thyroid is repre- 
sented by Crile [zz] who believes that these 
malignancies can be best controlled by wide 
local resection of the tumor of the thyroid 
followed by local excision of any clinically 
involved nodes as they occur. He supports this 


by presenting reports on a number of patients 
who are alive and well without evidence of dis- 
ease after having undergone multiple excisional 
procedures. As Dunphy points out in his dis- 
cussion of Ward’s paper [43], both Crile’s and 
Ward’s over-all survival rates are similar. 
Essentially, the position taken by Crile’s group 
appears to be that although differentiated 
carcinoma of the thyroid is a malignant disease 
which can result in death, the presence or 
absence of lateral metastases to the cervical 
nodes is not the determining factor in survival. 
An interesting paper in this regard was pre- 
sented in 1956 by Dalgaard and Wetteland [72] 
who reported on thirty-nine patients in whom 
the diagnosis of cancer of the thyroid was first 
made by excisional biopsy of a cervical mass. 
Twelve of these patients refused further surgery 
and only seven were given radiation therapy. 
These patients, ten of whom had predominantly 
papillary carcinoma and two with follicular 
carcinoma, were all alive and well an average of 
nine years later although five had shown clinical 
recurrence of palpable cervical nodes. 

The figures in our series would certainly 
appear to support the conclusion that metas- 
tasis in cancer of the thyroid is frequent. Of 
seventy-five patients followed up for one to ten 
years, thirty-one at some time in the course of 
the disease were proved to have metastatic 
spread of the primary lesion, an incidence of 
41 per cent. Two of these patients subsequently 
died, one of an undifferentiated small cell 
carcinoma and the other of a Hiirthle cell car- 
cinoma. The remaining twenty-nine patients, 
however, have since been clinically free of any 
recurrent disease. One finding which we regard 
as possibly significant is the result obtained in 
forty-two patients with a differentiated car- 
cinoma who, on their initial admission, under- 
went only limited resection (Table 111), that is, 
surgery consisted of total or subtotal thyroid- 
ectomy for excision of the primary tumor with- 
out concomitant neck dissection. These patients 
have since been followed up for two to ten 
years, for an average of four and a half years, 
and at present are all clinically free of disease. 
In this series there were twenty-nine patients 
whose malignancy was predominantly papillary 
and thirteen in whom it was follicular. Nine of 
the forty-two patients later underwent radical 
neck dissection for clinically positive nodes, 
four of these dissections proving negative for 
abnormalities. Three additional patients under- 
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went local excision of involved nodes sub- 
sequent to their original surgery, and seven 
patients in the series received postoperative 
radiation. Although not conclusive, these find- 
ings would seem to indicate that in the patient 
who has a well differentiated carcinoma of the 
thyroid, prophylactic neck dissection is not 
indicated and treatment of metastases as they 
clinically occur is the method of choice. 

Our present approach is to assume that all 
nodular goiters potentially contain a car- 
cinoma. At surgery if a solitary nodule is found, 
subtotal lobectomy and isthmectomy are per- 
formed, leaving behind a thin posterior shell 
of thyroid tissue. Total lobectomy is performed 
if this is necessary to excise the tumor mass 
with a margin of normal tissue. Bilateral 
nodularity requires total or subtotal thyroid- 
ectomy. Prophylactic radical neck dissection is 
not practical in the absence of proved metas- 
tases, and this is especially true in the case of 
follicular carcinoma. This is well demonstrated 
in three patients in our series in whom pro- 
phylactic dissection was performed after a 
follicular lesion was found. In none of these pa- 
tients was any tumor found in the cervical 
nodes removed. Any nodes which are palpated 
in the immediate vicinity are excised through 
the same incision, and if these show metastasis 
on paraffin section, the patient is later sched- 
uled for radical neck dissection. If no metas- 
tases are found the patient is closely followed 
up, and upon the appearance of any suspicious 
cervical nodularity, excisional biopsy is per- 
formed, followed by neck dissection if the 
biopsy is positive. Neck dissection in these 
cases includes excision of the sternocleido- 
mastoid and omohyoid muscles and the 
jugular vein, and dissection of the anterior and 
posterior triangles of the neck from the clavicle 
to the mastoid process and to the border of the 
trapezius posteriorly. The submaxillary gland 
is removed if suspicious nodes are found in this 
vicinity [3,13,20]. 

The treatment of distant metastases is 
entirely palliative, but prolonged symptomatic 
relief usually can be attained in differentiated 
lesions. External radiation both to the primary 
site for recurrences and to metastases has been 
used widely, and some authors have recom- 
mended it as a routine postoperative measure 
[7]. This latter use is thought to be impractical, 
however, in view of the large amount of radia- 
tion required to give a cancerocidal dose to the 


TABLE II 
RESULTS OF THYROIDECTOMY ALONE 


Result No. of Cases 


No known recurrence (includes four 
cases of later radical neck dissection) . 
Recurrence treated by radical neck 
Recurrence treated by local excision 
of involved nodes 
Cervical metastases locally excised 
prior to thyroidectomy.............. 


tissue about the larynx. Papillary tumors have 
been found in general to be most radiosensitive, 
and a report has been made of osseous and 
pulmonary lesions which have apparently 
entirely regressed with x-ray therapy. 

Radioactive iodine was greeted with a great 
deal of enthusiasm when it first became gen- 
erally available and it gives excellent palliation 
in a number of cases, especially in widely dis- 
seminated follicular malignancies [38]. Un- 
fortunately, only about 15 per cent of differ- 
entiated cancers of the thyroid concentrate this 
material sufficiently to be of value, and these 
tend to become progressively radioresistant 
with time. The effect of I'*! may be potentiated 
by total ablation of the thyroid gland, the use 
of a thyroid-stimulating hormone or propyl- 
thiouracil, but these measures may in them- 
selves be hazardous as recent reports indicate 
that thyrotropic hormone is a stimulating factor 
in the growth of cancer of the thyroid [10,47]. 
Phillips [32] believes that the therapeutic effects 
of radioactive iodine might be enhanced by 
using I!4, an isotope which has a mean beta-ray 
energy three times that of I'*! and a half-value 
layer in tissue of approximately 2.0 mm. as 
compared to 0.36 mm. for I'*!. The mean total 
gamma-ray energy per disintegration is about 
six times as great, and its half-life is four and 
a half days. 

The use of thyroxin or triiodothyronine to 
inhibit the production of thyrotropic hormone 
is based upon the apparent dependency which 
exists between many of the differentiated 
cancers of the thyroid and the _ thyroid- 
stimulating hormone of the anterior pituitary. 
This relationship has been confirmed by a 
number of authors both in experimentally 
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induced tumors and by clinical observation in 
man. Crile, Thomas, Ward and Moore have 
reported cases in which metastatic lesions have 
been inhibited or have even regressed under 
treatment with desiccated thyroid [10,41-—43]. 
Thomas suggests that triiodothyronine is the 
drug of choice as it does not interfere with 
determinations of protein-bound iodine, thus 
permitting an estimation of the degree of 
pituitary suppression obtained. To maintain 
a significant drop in the level of protein-bound 
iodine, it is necessary to administer an amount 
of the hormone well above that required for a 
euthyroid state. Thomas [41] initially uses 
25 wg. of triiodothyronine twice daily, increas- 
ing the amount weekly until tolerance or a level 
of 200 to 300 ug. daily has been reached. Crile 
[10] advises the routine use of 2 to 3 gr. of 
thyroid daily in all patients who have under- 
gone excision for cancer of the thyroid. Both 
authors believe there is some degree of depend- 
ency in all differentiated malignancies of the 
thyroid initially although their growth pattern 
may become completely autonomous later. 
Thomas [42] notes that radioactive iodine up- 
take in metastatic lesions is not a reliable test 
for tumor response to hormonal therapy, and 
the growth factor of the cancer as stimulated 
by the thyrotropic hormone is not necessarily 
related to the functional response. 


COMMENTS 


Carcinoma of the thyroid is a poorly under- 
stood disease, and this uncertainty is reflected 
in the large volume of conflicting opinions 
found in the literature. Since the natural his- 
tory of the differentiated forms is not completely 
known, a rational approach to therapy must be 
based upon personal experience and this in turn 
examined in the light of results obtained by 
other means of treatment. Statistically, pro- 
phylactic neck dissection as presented by 
Morfit [29] and other authors would seem at 
present to offer no more than the limited 
excisional procedures of Crile [10,17] and his 
group. On the other hand, multiple excisions of 
separate nodes at varying intervals would not 
seem to be the ideal solution to the problem. 
This is especially true when it is noted that if 
cervical metastases do occur, they are much 
more likely to be multiple than solitary. A 
logical plan of therapy then would seem to 
consist of wide extirpation of the primary 
tumor followed by radical neck dissection if 
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metastases are found or if they appear later. In 
our experience, this has proved to be an entirely 
satisfactory method but one requiring a 
conscientious follow up and a high index of 
suspicion. The seemingly high mortality rates 
for differentiated carcinoma of the thyroid over 
a five-year period, as noted by Buckwalter and 
co-workers [4], Ward [43] and Horn and Dull 
[78], have not been seen in our series. Horn and 
Dull reported five-year survivals of 56 per cent 
for malignant adenoma, 79 per cent for follicular 
carcinoma and 69 per cent for papillary car- 
cinoma. In our group of forty-two patients who 
did not undergo radical neck dissection at the 
time of their first admission, eight have had 
proved recurrence of their malignancy, but at 
present all forty-two are clinically free of dis- 
ease, an average of four and a half years since 
their initial surgery. 


SUMMARY 


1. Approximately 4 per cent of all patients 
have a palpable nodularity of the thyroid 

2. Two of 4 per cent of these nodules will 
harbor an unsuspected carcinoma. 

3. The prognosis for undifferentiated cancers 
of the thyroid is uniformly poor, and treatment 
should be directed toward prevention of local 
infiltration and obstruction of contiguous 
structures. 

4. Prophylactic radical neck dissection is not 
indicated in the treatment of differentiated 
carcinoma of the thyroid. 

5. Radical neck dissection is the pres- 
ent treatment of choice for proved cervical 
metastases. 

6. The use of thyroxin or triiodothyronine 
may prove a valuable adjunct in the treatment 
of differentiated malignancies of the thyroid. 
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NEW INSTRUMENTS | 


A Curette for Embolectomy 


R. O. HEIMBECKER, M.D., F.R.c.S. (C.) AND GoRDON Murray, M.D., F.R.C.S. (C.), F.A.C.S., 
Toronto, Ontario, Canada 


From the Department of Surgery, University of Toronto 
and Toronto General Hospital, Toronto, Ontario, Canada. 


ADDLE embolism of the aorta is a highly 
lethal disease [1,2,4] in spite of the most 
skilled surgical management. The direct ap- 
proach to the aorta through a large abdominal 
incision is traumatic to a patient who is already 
critically ill. 

Retrograde removal of such emboli through a 
small exposure of the femoral artery is a simple, 
rapid procedure, which in no way further 
jeopardizes the patient’s life. This approach 
has been difficult in the past because of 
inadequate instruments [3,4]. 

A curette* for embolectomy has been in 
continuous use in the Toronto General Hospital 
for the past six years. (Table 1.) Emboli lodged 
in the abdominal aorta or in the iliac arteries 
have been readily removed with the patient 
under local anaesthesia. The hazards of deep 
anaesthesia, and the long dissection of an 
abdominal exposure are avoided. The patient’s 
postoperative course is much easier. Anti- 
coagulants can be given immediately after the 
operation with little risk of wound haematoma. 

The curettes are designed with shafts long 
enough to reach from the femoral arteriotomy 
well up into the abdominal aorta. (Fig. 1.) A 
curette with a loop which will conveniently 
enter the lumen is selected. The proximal 
umbilical tape is momentarily relased so that 
the curette can be passed proximally. (Fig. 2.) 
When the clot is felt with the curette loop, the 
instrument is gently advanced and rotated so 
that a portion of clot is engaged and then 


* Obtainable from J. F. Hartz Co., Toronto, Ontario, 
Canada. 
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TABLE I 
RETROGRADE AORTIC OR ILIAC EMBOLECTOMY 
(TORONTO GENERAL HOSPITAL, 1953-1959) * 


| 
| 


Anaesthetic Outcome 


Suc- 
cessful Died of 
Opera- | Died in | Subsequent 
tions | Cardiac Emboli 
Failure | (Cerebral or 
Multiple) 


No. of 
Patients 
Cured 


15 14 15 I 3 | II 


This method of removing arterial emboli has also been used 
by one of us (G. M.) in another group of twenty patients. 


extracted. The clot is removed piecemeal in 
this manner, until the hydrostatic pressure 
proximal to the clot suddenly forces out the 
last fragment with a dramatic gush. 

Saddle emboli do not always require bilateral 
femoral arteriotomy; however, both groins 
should be prepared for operation. The more 
ischaemic limb should be operated upon first, 
whereupon the other limb will often recover 
spontaneously. This is probably due to com- 
plete removal of the clot from one side and 
relief of associated spasm. 

The curettes are also useful in other types of 
arterial surgery. A stasis thrombus distal to a 
common femoral embolus can frequently be 
removed by the small curette, as illustrated in 
the following case. 


This forty-five year old woman had had rheu- 
matic fever as a child and was found to have mitral 
stenosis following a cerebral embolus at the age of 
twenty. Congestive heart failure was controlled 
with difficulty by Digoxin,® a low salt diet and 
diuretics. 


A Curette for Embolectomy 


Fic. 1. Embolectomy curettes with end loops of varying size to fit the lumen of 
the artery conveniently. Shafts are long and flexible so that they will conform to 
curves in the iliac artery system. Handles are placed in the same plane of rota- 
tion as the loops so that the position of the loop will always be known. These 
instruments are also useful for endarterectomy proceedures. 


At operation no thrombus was found in the 
atrium, and a tight mitral stenosis was relieved. 
Two hours postoperatively a cold, white, anaes- 
thetic right limb was noted, with absence of all 
arterial pulses including femoral and external iliac. 

Embolectomy was immediately performed with 
the patient under local anaesthesia. The common 
femoral artery was isolated and found to be 
collapsed, with no pulsation. A curette which was 
passed proximally engaged a soft thrombus lodged 
in the common iliac artery. This was removed 
piecemeal, with a dramatic return of pulses when 
the arteriotomy had been closed. The patient left 
the hospital with a perfectly normal limb. 


To have subjected this woman to laparotomy 
as well as mitral commissurotomy on the same 
day would have been very traumatic. The small 
femoral arteriotomy with the patient under 
local anaesthesia was well tolerated. Her post- 
operative course was in no way different from 
that of the usual patient who undergoes mitral 
commissurotomy. 


COMMENTS 


In the beginning it had been feared that such 
a blind embolectomy might prove incomplete; 
then clot which had been left behind would 
stimulate secondary thrombus formation and 
further ischaemia. However, this has never 
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Fic. 2. Femoral arteriotomy with patient under local 
anaesthesia. The curette is advanced retrograde toward 
the aortic bifurcation, until the embolus is engaged. It 
is then removed by degrees while bleeding is controlled 
by an umbilical tape about the artery. 
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occurred. Hydrostatic pressure in the aorta 
provides very adequate irrigation of the area, so 
that the last piece of embolus is always flushed 
out. 

It had also been feared that an embolus 
which was being removed from a common iliac 
artery might inadvertently be pushed across 
into the other common iliac artery, to render 
the other limb ischaemic. This has never 
occurred in our patients. It is probably im- 
portant to extract the clot gently, in a piecemeal 
manner, if this complication is to be avoided. 


SUMMARY 


A curette for embolectomy is described which 
has been in constant use in the Toronto General 
Hospital for six years. 


Saddle emboli of the aorta and emboli of the 
iliac arteries can be safely and adequately 
extracted by a small femoral artery arteriotomy 
with the patient under local anaesthesia. The 
surgical trauma of prolonged laparotomy with 
the patient under deep general anaesthesia can 
be avoided. 
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A New Type of Intestinal Clamp 


Cuar es A. ScuiFF, M.D., Chicago, Illinois 


From the Department of Surgery, Michael Reese Hospital 
and Chicago Medical School, Chicago, Illinois. 
has been great dissatisfaction with 
rubber-covered clamps currently in use for 
temporary occlusion of the intestine. The 
difficulty has been that these clamps frequently 
slip off the bowel and cause undue pressure on 
the bowel wall. When the small or large 
intestine is opened during the process of 
enterotomy or intestinal resection, it is desira- 
ble to occlude the lumen proximal and distal to 
the site of the opening in the bowel. Hitherto, 
clamps with blades covered by gum rubber 
tubing have been used. These clamps have 
been variously called rubber-covered intestinal 
clamps, rubber-shod intestinal clamps, intes- 
tinal clamps or enterostomy clamps. The 
clamps without the rubber covering are known 
as Scudder or Doyen intestinal forceps or 
clamps. They may be straight or curved. The 


conventional rubber-covered clamps must be 
locked in place by engaging the ratchets in the 
handle of the clamp. This requires considerable 
force and results in undue compression and 
possible injury to the bowel wall. Even then, 
the clamps frequently slip off the bowel. One of 
the occluding clamps I have devised utilizes the 
same basic Scudder or Doyen (straight or 
curved) intestinal clamp. However, the cover- 
ing for the blades of the clamp is made of very 
soft foam rubber about 6 mm. (% inch) thick. 
The soft foam rubber has the property of 
adhering to the bowel even though it is applied 
very lightly. In addition, the foam rubber has 
small perforations which further help to keep 
the clamp from slipping off the bowel wall. 

To overcome the crushing effect of the blades 
when they are closed by means of the conven- 
tional ratchet mechanism, an ordinary rubber 
band has been used to close the blades of the 


LOOP A. 


Fic. 1. Method of application of rubber band to clamp. Left, one loop of the 
rubber band (loop A) is brought through the inside of one of the rings (ring A) 
of the handle of the clamp. The other loop (loop B) is similarly brought through 
the other ring (ring B) of the handle. Loop B is then passed through loop A and 
doubled back, so as to hook under loop A, and then turned back toward ring B. 
Rigbt, loop B of the rubber band is pulled to encircle ring B and is then wound 
around the handle of the clamp just below ring B as many times as is necessary 
to produce the proper tension. Usually one or two turns of loop B around the 


handle of the clamp are needed. 
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LOOP A — LOOP \ 
RING A----- £..-RING B 


Fic. 2. Foam rubber used to cover the blades of the clamp. Left, the side with 
the foam rubber. Middle, the side with the cloth backing. Right, the tube of 
foam rubber made on a sewing machine. 


Fic. 3. Conventional intestinal clamp with the foam 


Fic. 4. New clamp devised to facilitate application of 
rubber band. The rubber band is in place. The foam 
rubber tubes will be applied to the blades of the clamp 
as in Figure 3. Note absence of ratchet. 


rubber tubing and rubber band in place. 
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A New Type of Intestinal Clamp 


clamp. A No.-16 or 18 rubber band is a desira- 
ble size to use. This may be applied in one of 
several ways. The method I have found most 
useful is illustrated in Figure 1. To use the 
clamp, one separates the blades by forcing the 
handles of the clamp apart against the resist- 
ance of the rubber band. After the blades of the 
clamp have encircled the intestine, they are 
allowed to come together by releasing the 
handle. The gentle pull of the rubber band 
keeps the intestinal clamp in place. Thus, the 
ratchet of the clamp is not utilized at all. It 
was observed that the clamp did not slip from 
the bowel even though the rubber band exerted 
only a slight amount of force in keeping the 
blades of the clamp in position. Furthermore, 
when the clamp was removed, the intestinal 
wall did not show any evidence of having been 
crushed, as was often the case with the con- 
ventional rubber-covered clamps. 

The foam rubber covering is made from strips 
of perforated foam rubber with a cloth backing 
and is 14% inches wide and \4 inch thick. The 
strips of foam rubber are sewed into tubes by 
hand or preferably by machine. (Fig. 2.) The 
cloth backing is on the inside and the foam 
rubber is on the outside. The tubes of foam 
rubber are then cut into appropriate lengths 
and easily slipped over the blades of a Scudder 
or Doyen clamp. (Fig. 3.) The foam rubber and 
the rubber bands may be autoclaved in the 
usual manner. At present, commercial prepara- 


tion of these tubes of foam rubber is under 
consideration. 

To simplify the application of the rubber 
band which is used for closure of the blades, I 
have devised a new type of clamp. (Fig. 4.) 
Each ring of the clamp has a hook on the outer 
aspect. The rubber band is wound around each 
hook as many times as desired to maintain the 
proper tension. Since the ratchet is not required, 
it is eliminated. 

The use of foam rubber covering for other 
types of clamps has also been investigated. 
Foam rubber tubing attached to the blades of 
an ordinary sponge (ring) forceps converts it 
into an excellent instrument for delivering or 
holding the stomach or intestine during surgery. 
Approximation of the rings of the handle of the 
clamp maintains the proper grasping and hold- 
ing power of the foam rubber-covered tip. The 
use of the ratchet is avoided to prevent crush- 
ing of the stomach or intestine. 


CONCLUSIONS 


1. An improved type of rubber covering for 
intestinal clamps is discussed. 

2. This new foam rubber covering decreases 
the likelihood that the instrument may slip off 
the bowel and greatly reduces the crushing 
effect on the bowel wall. 

3. The design for a completely new type of 
intestinal clamp is also presented. 
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A New Retractor for Biliary Surgery 


Seymour W. Meyer, M.D., Jamaica, New York 


From St. Jobn’s Episcopal Hospital and the State 
University of New York, Downstate Medical Center, 


Brooklyn, New York. 

DEQUATE exposure and visualization of the 
A operative field, essential in all surgical 
procedures, is a particular necessity in surgery 
on the biliary tract. The wide variations in 
anatomy and pathology make it mandatory for 
the surgeon to visualize fully the structures 
involved. The late Dr. Frank Lahey often said 
“What you can see, you can do.” The required 
exposure must be maintained by the surgical 
assistants, and their constant attention and 
cooperation is a necessity. Many descriptions of 


Fic. 1. The 8 inch retractor for deep biliary surgery and 
the 6 inch retractor for routine biliary surgery. 
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procedures for surgery on the biliary tract have 
included suggestions for obtaining adequate 
retraction and exposure, i.e., use of the left hand 
of the first assistant for retracting the duo- 
denum and placing the cholecystoduodenal 
ligament on stretch. Even this has often proved 
impractical. 

In an attempt to obtain this highly desirable 
degree of exposure, certain shortcomings of our 
present day instruments have become apparent 
to me: 

1. In markedly obese patients with deeply 
placed viscera, the lack of retractors with blades 
sufficiently deep to reach in and place the 
cholecystoduodenal ligament on stretch. 

2. The lack of retractors sufficiently wide to 
not only retract the duodenum but also keep 
the adjacent stomach and omentum from push- 
ing into the operative field. 

3. The occasional trauma to the duodenum 
and adjacent structures by sharp-bladed retrac- 
tors. 

4. The lack of adequate assistance by the 
second assistant, on the surgeon’s left, because 
of his inability to see the operative field and 
observe his function therein. In some cases this 
has resulted in injuries to the liver and gall- 
bladder by the retractors held by the second 
assistant. 

To overcome these problems a multifunction 
retractor was devised. To be adequate for 
deeply placed viscera, the retractor blade was 
made 8 inches long. For adequate wide retrac- 
tion, the blade was made 3 inches wide. To 
prevent injury to the retracted duodenum and 
adjacent viscera, the edges were made rounded 
and blunt. Finally, to maintain the interest of 
the second assistant in the operative procedure, 
a highly glossy, mirrored surface was placed on 
the retractor blade so that the second assistant 
could see the entire progress of the procedure. 
The completed retractor is shown in Figure 1. 
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Retractor for Biliary Surgery 


Fic. 2. Gallbladder, with clamps applied, and undersurface of liver visualized in mirror blade of 


retractor. 


After using the retractor in a number of 
cases, certain things became apparent. Whereas 
in previous instances the second assistant had 
become bored by the task of retracting without 
seeing the procedure, the mirrored surface of 
the retractor found much favor with these men 
(usually the junior surgical interns), who at 
several institutions commented they were “now 
seeing the operation for the first time.” A view 
of the field, as seen from over the shoulder of 


the second assistant, to the left of the surgeon, 
is shown in Figure 2. 

Because of this feature, the same retractor 
was made in a shallow blade, 6 inches long 
(Fig. 1), for routine use in all biliary surgery. 

The enthusiastic response of surgical house 
officers to their new view of the operative field, 
as well as the improvement in visualization and 
exposure for the surgeon, has prompted me to 
describe this retractor to the surgical profession. 
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A New Type of T Tube for Operative 
Cholangiography 


RicHARD N. Myers, m.pD., Philadelphia, Pennsylvania 


From the Surgical Service of Dr. J. Montgomery Deaver, 
Lankenau Hospital, Philadelphia, Pennsylvania. 
N recent years operative cholangiography has 
become increasingly popular as an aid in the 
detection of residual calculi in the common bile 
duct. The incidence of unsuspected chole- 
docholithiasis in patients with calculous chole- 
cystitis is reported to be from 10 to 20 per cent, 
and the incidence of “missed” or “residual” 
calculi is reported to be from 9 to 25 per cent 
in those patients who undergo choledochotomy. 
When the common bile duct has been opened 
and explored, the surgeon is anxious to know 
whether all the stones have been removed. 


Fic. 1A. Special double-ballooned T tube. 
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Such information may be obtained with an 
operative T tube cholangiogram while the 
abdomen is still open. Thomson [1] reported 
that when this was done, he was compelled to 
remove the T tube and re-explore the ducts be- 
cause of retained stones in 25 per cent of his 
cases. Hicken et al. [2] reported discovering 
overlooked stones in ten patients by this 
method. It is obviously preferable to detect any 
residual stones at the time of the original opera- 
tion than to submit the patient to a second 
procedure. 

The main disadvantages of operative T tube 
cholangiography are the leakage of dye 


Fic. 1B. Both balloons inflated. 
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through the suture line resulting in a techni- 
cally poor film, and the time consumed and the 
possible trauma to the common duct in re- 
suturing a T tube in place several times if 
operative T tube cholangiography demonstrates 
residual calculi. We believe we have obviated 
these disadvantages in the design of a special 
double-ballooned T-tube which is used only for 
the operative cholangiogram. After completion 
of the x-ray examination, the double-ballooned 
tube is withdrawn, and if the surgeon is satisfied 
with the films, a regular T tube is sutured in 
place and the abdomen is closed. 

The special T tube consists simply of a 
standard small T tube with a Foley-type 
balloon attached at both limbs of the “T.” 
(Fig. 1A.) After inserting the tube into the 
common bile duct, each balloon is separately 
inflated with several cubic centimeters of water 
so as to occlude the duct both proximally and 
distally to the choledochotomy incision. (Fig. 
1B.) The dye is then injected into the central 
portion of the tube and flows freely from both 
ends of the “T,” filling the duct system both 
proximally and distally. (Fig. 2.) The inflated 
balloons prevent the dye from escaping through 
the choledochotomy incision, which, of course, 
need not be closed at this time. 

We have used this T tube in all our common 
duct cholangiography for the past year, and to 
date have had no complications directly 
attributable to this technic. The T tube is 
applicable to common ducts of any size, as the 
degree of inflation of the balloons can be varied 
according to the size of the duct. However, we 
believe that care should be exercised in inflating 
the balloons so as not to overdistend the 
common duct. 


SUMMARY 


A new type of double-ballooned T tube for 
operative T tube cholangiography is described. 


Fic. 2. Operative cholangiogram with special tube in 
place. 


When this T tube is used, the need to suture the 
common duct tightly over a standard T tube 
before obtaining choledochography is obviated. 


Acknowledgment: T tubes were supplied 
through the courtesy of C. R. Bard, Inc., 
Summit, New Jersey. 
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used operation for ingrown toenail 
is that described by Heifetz [z]. This 
procedure essentially consists of removal of the 
“ingrown” strip of nail and excision of the 
matrix from which this portion of the nail 
grows. The critical portion of the procedure is 
the excision of the matrix. The matrix to be re- 
moved is exposed by making an oblique incision 
in the eponychium and dissecting medial and 
lateral flaps along this line to expose the root of 
the nail. The detail of how these flaps were 
retracted was not specified in the original 
article [z]. I formerly followed the practice of 
Heifetz, from whom I learned the procedure, 
and grasped each flap with an Allis clamp. An 
assistant then retracted the flaps and exposed 
the matrix by traction on the two Allis clamps. 


Fic. 1. Photograph of the spring of the Guyton-Park 
eye speculum. 
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There are two objections to this practice. The 
first is the necessity of an assistant; the second 
is the trauma to the flaps which results from 
application of the Allis clamps. 

I have recently used a method of retraction 
which obviates both of these objections. The 
spring of an eye speculum is used as a self- 
retaining spring retractor to hold the flaps 
apart. The spring of the Guyton-Park eye 
speculum is preferred to that of the Lancaster, 
Williams or Knapp speculum because it is 
slightly larger. The spring is inexpensive and 
easily obtained,* and needs no modification. 
Figures 1 and 2 show the spring and how it is 
employed. 
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Fic. 2. Photograph showing the instrument in use. 
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NEuRYSMS of the innominate artery occur 
A infrequently. In 1950, Gordon-Taylor 
reviewed the literature and reported on a total 
of fifty-two patients with aneurysms of the 
innominate artery treated by surgery [1]. Only 
twenty-six of these patients had lesions similar 
to that of the patient we are reporting on 
herein, these patients having had aneurysms of 
the distal end or bifurcation of the innominate 
artery. The patients reported on by Gordon- 
Taylor were all treated by ligation of the major 
vessel or vessels. In two patients, the aneurysm 
was divided also. Almost half the patients 
reported on died during the immediate post- 
operative period. Death was usually the result 
of cerebral ischemia or rupture of the aneurysm. 
Three survivors had pulsating lesions immedi- 
ately postoperatively. It is interesting to note 
that of the several surviving patients in whom 
recurrent lesions were known to have developed 
late, evidence of recurrence in one patient did 
not develop until ten years postoperatively. 

Modern medical thinking dictates that ideal 
therapy for these lesions should be by methods 
which excise the diseased arterial tissue and 
restore adequate blood flow to the head and 
upper extremity. Excellent results have been 
reported in a few patients following such 
therapy in lesions of the innominate, sub- 
clavian and carotid arteries. We have not 
found a report of successful results in restora- 


tion of blood flow in the carotid artery in a lesion 
of the bifurcation of the innominate artery. 


CASE REPORT 


D. J. S. (No 314-568), a fifty year old Negro 
man, was admitted to St. Luke’s Hospital on 
August 18, 1956, with the complaint of weakness 
and numbness of the left arm, and weakness of 
the left leg of three days’ duration. For the same 
period of time he had had mild, but constant, frontal 
headache. Initially, the weakness was sufficient to 
prevent walking and grasping objects with the left 
hand. At the time of admission he could walk 
without assistance. The numbness in the arm 
had disappeared completely, and he could hold 
objects in his left hand. 

The patient stated that he had been in good 
health until eight years prior to admission when 
he noted a painless mass the size of a golf ball on 
the right side of the neck. (Fig. 1.) This mass 
remained stationary in size until four months 
before admission when it had rapidly become larger 
associated with some loca! pain. For several years 
the patient had noted progressive hoarseness and 
lack of sweating on the right side of the face. The 
patient denied venereal disease but stated he had 
had a course of injections at another hospital some 
years ago. He denied dysphagia, weight loss, or 
respiratory difficulty. 

On admission physical examination revealed the 
patient to be well nourished and developed. Blood 
pressure was 160/80 mm. Hg in the left arm and 
120/80 mm. Hg in the right. Pulse, respirations 
and temperature were within normal limits. 

In the right supraclavicular area a mass measur- 
ing 20 by 13 cm. was noted. This mass was pulsatile 
in the lateral as well as anteroposterior axis, and a 
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Fic. 1. Mass on right side of neck first noted eight years 
before patient’s admission to hospital. 


bruit was audible over the medial aspect. The mass 
extended from beneath the right clavicle upward 
beneath the sternocleidomastoid muscle deflecting 
this muscle laterally. The mass deflected the 
trachea to the left, and rotated the anterior aspect 
of the larynx approximately 45 degrees to the left. 
The external jugular vein on the right side was 
quite distended when the patient was in the sitting 
position. There was no palpable cervical lym- 
phadenopathy. Examination of the chest revealed 
the lungs to be clear except for some diminished 
breath sounds at the right apex. The heart appeared 
to be enlarged to the left with the point of maxi- 
mum impulse in the sixth intercostal space, 2 cm. 
lateral to the nipple line. 

Neurologic examination revealed a Horner’s 
syndrome of the right eye with a fixed small pupil 
and ptosis of the lid. There was a left homonymous 
hemianopsia. There was partial sensory loss, most 
marked in the left arm but also present in the left 
leg, and slight weakness of all muscle groups on 
this side. Hyperreflexia was present on the left 
side of the body. There was a loss of abduction of 
the right vocal cord. 

Examination of the abdomen revealed no abnor- 
mal findings. Peripheral pulses were palpable and 
equal in both upper and lower extremities. On the 
right anterior chest wall, extending in from the 
right upper arm, was a large, tortuous, dilated vein. 
All veins of the right arm were prominent and did 
not empty normally when the arm was elevated. 
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Laboratory examination revealed that the hemo- 
globin level, red blood cell count, differential white 
blood cell count, blood sugar and blood urea 
nitrogen were within normal limits. Urinalysis 
showed a trace of albumin and 15 to 20 white blood 
cells per high power field. Blood volume was 
4,400 cc., calculated normal was 4,800 cc. The 
results of the serologic tests for syphilis were as 
follows: Mazzini, 3 plus; Kahn, 3 plus; and Kolmer, 
4 plus. Spinal fluid by lumbar puncture demon- 
strated no cells. The spinal fluid contained 61 
mg. per cent sugar; 197 mg per cent protein; 122 
mg. per cent chloride. The result of the Wasserman 
test was 4 plus. An electrocardiogram showed devia- 
tion of the left axis and non-specific myocardial 
changes. X-ray examination of the chest revealed 
the lung fields to be clear and the cardiac silhouette 
enlarged with prominence of the left ventricle and 
a soft tissue mass to the right of the trachea, 
deflecting this structure to the left. An x-ray film 
of the neck demonstrated some calcification of the 
Jateral aspect of the soft tissue mass on the right 
side of the neck. 

Prior to operation the patient was given 
12,000,000 units of penicillin for syphilis over a 
period of seven days, and the blood volume 
was restored to normal by transfusion. Several 
lyophilized homografts and Tapp grafts were 
available to bridge the defect following excision 
of the aneurysm or to bypass the lesion either 
temporarily or permanently. 

On September 13, 1956, with the patient under 
endotracheal ether anesthesia an L-shaped incision 
was made on the right side of the neck and chest. 
(Fig. 2.) The upper limb of the incision was made 
along the medial border of the sternocleidomastoid 
muscle from the mastoid process to the level of the 
third intercostal space. The lower limb extended 
laterally along the level of the third intercostal 
space to the nipple line. The manubrium and upper 
sternum were split, and the third intercostal space 
entered. The insertions of the right strap muscles and 
sternocleidomastoid muscle were divided. This 
allowed the clavicle and first and second ribs to be 
retracted laterally, providing access to the struc- 
tures in the upper right superior mediastinum and 
base of the neck. The anterior surface of the lesion 
was exposed by sharp and blunt dissection. The 
appearance of the lesion on exposure is shown in 
Figure 2. Tapes to be used as tourniquets were 
loosely applied around the innominate and common 
carotid artery above and below the lesion. The 
internal jugular vein was divided and ligated above 
and below the aneurysm because it was densely 
adherent to the lateral aspect of the aneurysmal 
sac. During the course of dissection the aneurysm 
ruptured, and the previously placed tapes were 
tightened to control the hemorrhage. A clamp was 
placed across the subclavian artery as it emerged 
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Fic. 2. Artist’s drawing of lesion on exposure. 


from the aneurysm, and the aneurysm was excised 
except for a 3 cm. diameter portion of the densely 
adherent posterior wall which was left in place. 
Because of the great elongation of the common 
carotid artery as it was stretched out over the 
anterior surfaces of the aneurysmal sac, this vessel 
could be brought down to the divided innominate 
artery and anastomosed to it end to end without 
tension. The difference in size of the two vessels 
was not difficult to manage. The proximal end of 
the subclavian artery was ligated. Ideally, blood 
flow in the subclavian artery should also have been 
restored. However, in this already seriously ill 
patient, we believed that to attempt to restore the 
function of this vessel might produce further 
cerebral damage. 

The length of time required to complete the 
anastomosis and restore circulation to the common 
carotid artery after the tape ligatures had been 
tightened was twenty-four minutes. A catheter 
was placed in the eighth intercostal space and 
connected to underwater drainage. The general 
area of the aneurysm sac was drained with a 
cigarette drain placed well above the site of the 
anastomosis and exteriorized through the stab 
wound in the anterolateral aspect of the neck. 

Immediately after closure of the wound, the 
skin of the patient’s right arm was cool and slightly 


cyanotic. Within twelve hours the arm was warm 
although no pulse was palpable. Following the 
administration of Priscoline,® normal skin color 
and a weak brachial pulse were restored. Sensory 
and motor functions of the right arm were normal. 
There was no progression of the preoperative 
neurologic changes of the left extremities. 

For two weeks moderate amounts of sero- 
sanguinous fluid were drained from the patient’s 
neck. Staphylococcus albus organisms were cul- 
tured from the fluid that was drained. Albamycin® 
therapy was instituted and continued for several 
days until excessive drainage ceased. The patient 
was discharged from the hospital on October 27, 
1956, with a healed wound. Subsequent examina- 
tions in the Surgical Followup Clinics over a period 
of three years revealed no recurrence of the mass in 
the neck. There has been no appreciable change in 
the neurologic deficit the patient had presented 
immediately preoperatively. 


COMMENTS 


Aneurysms of the common carotid and 
innominate arteries are relatively rare. Of the 
cases previously reported, over 90 per cent 
were syphilitic in origin [7]. In untreated 
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patients the major complication was usually 
hemiplegia and/or spontaneous rupture. Hemi- 
plegia may result from emboli or possible total 
occlusion of the carotid artery. In the past, 
methods of treatment have included: (1) simple 
ligation of the artery above and below the 
lesion, either simultaneously or in stages; (2) 
partial occlusion of the proximal artery; (3) 
distal ligation of the internal and external 
carotid arteries; (4) excision of the aneurysms 
following ligation above and below the lesion; 
and (5) wrapping the aneurysm with various 
substances such as cellophane. 

In all these methods the incidence of post- 
operative neurologic complications or subse- 
quent rupture of the aneurysm is high. The 
incidence of hemiplegia following ligation of 
the common carotid artery varies from 70 per 
cent as reported by Watson and Silverstone in 
studies performed of patients with cancer of the 
head and neck [2] to 15 to 25 per cent as 
described by Brackett [3]. Because of this high 
incidence of hemiplegia it is apparent that some 
method of predicting this disastrous complica- 
tion would be of great help to the surgeon if 
ligation of the carotid artery seemed necessary. 

Several rather simple tests have been devised 
to determine the ability of the patient to 
tolerate ligation or temporary occlusion of the 
common carotid artery. Apparently, none of 
them are completely reliable inasmuch as the 
patient may have permanent cerebral damage 
despite the fact that the results of a test 
indicate that the circulation of the carotid 
artery could be temporarily or permanently 
occluded. The ability of patients to tolerate 
temporary or permanent occlusion, of course, 
varies from patient to patient. One method of 
evaluating the ability of the patient to with- 
stand ligation of the common carotid artery is 
described by Johnson [4]. This method consists 
of pressure readings in the internal carotid 
artery before and after temporary occlusion 
of the common carotid artery. Following 
occlusion of the common carotid artery eleven 
patients showing a fall in pressure of less than 
60 per cent in the internal carotid artery had 
no hemiplegia following ligation of the common 
carotid artery. Three of five patients who had a 
fall of more than 60 per cent in the pressure in 
the internal carotid artery had hemiplegia 
following ligation of the common carotid artery. 
Spencer [5] suggested a method of occlusion of 
the common carotid artery for not more than 


forty minutes, with the patient under local 
anesthesia which appears to be applicable to 
those cases in which reconstitution of blood 
flow in the carotid artery by means of graft or 
primary anastomosis is anticipated. If neu- 
rologic signs appear in less than forty minutes, 
the blood flow is immediately restored. If no 
neurologic signs develop in forty minutes it is 
unlikely that they would develop during a 
longer period of occlusion. This test would aid 
in determining whether or not the patient will 
tolerate occlusion of the artery for sufficient 
time to complete the anastomosis. Hemiplegia 
does not seem to develop as a late complication 
if the blood flow is adequately restored. If 
transient hemiplegia develops following occlu- 
sion of the common carotid artery, since by 
Spencer’s test the anastomosis must be com- 
pleted in less time than that required to produce 
transient hemiplegia, then a shunt bypass 
technic described by Mahorner and Spencer 
[6] may be used. 

The danger of embolic phenomena in patients 
with aneurysms of the carotid artery is illus- 
trated well by the case we have reported herein. 
Left hemiparesis which actually necessitated 
hospitalization was due probably to an embolus 
or emboli entering the right hemisphere from 
the aneurysm. This complication is worthwhile 
remembering when deciding how soon a lesion 
should be operated upon. 

Another feature illustrated by the case 
reported herein is that the common carotid 
artery may become elongated by being stretched 
out over the aneurysm so that interposition of a 
graft may not be necessary to restore continuity 
once the aneurysm is excised. In this case the 
aneurysm had dissected beneath the common 
carotid artery, elevating and elongating it so 
its proximal end could easily be brought down to 
the innominate artery for primary anastomosis. 
Also illustrated by this case is the fact that a 
long normal segment of artery may be buried 
within the substance of the false aneurysm 
giving the erroneous impression of being 
involved in a rather long fusiform aneurysm. 
Spencer [4] has indicated this possibility and 
suggests opening the aneurysm prior to proxi- 
mal and distal transection to determine the 
extent of the lesion and prevent unnecessary 
sacrifice of normal artery. Obviously, preserva- 
tion of this length may permit primary anasto- 
mosis without the use of a graft, and reduce the 
length of operating time, period of occlusion of 
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blood flow and, of course, danger of permanent 
cerebral damage. 

In the treatment of vascular tumors of 
intracranial vessels and cancer of the head and 
neck technics of gradual occlusion of the 
common carotid artery have been used with a 
reduction of neurologic complications. This 
same technic could be tried in the treatment of 
an aneurysm of the common carotid artery if 
primary anastomosis or grafting cannot be 
performed. 

In our patient, the location and angulation 
of the carotid artery distal to the aneurysm 
and its compression by the aneurysm would 
suggest that blood flow through this vessel 
might have been diminished preoperatively. 
Such diminution of flow on the affected side 
usually leads to development of collateral flow 
from the opposite side through the external 
carotid and intracerebral pathways. This factor 
may well account for the lack of progression of 
neurologic findings during the period of surgical 
occlusion in our patient as well as in other 
patients with partial occlusion due to a disease 
process. 


SUMMARY 


A case of syphilitic aneurysm of bifurcation 
of the innominate artery is presented. The 
aneurysm was resected, and primary anasto- 
mosis of the common carotid to the innominate 
artery was performed during twenty-four 


minutes of occlusion. The subclavian artery 
was sacrificed. 

The complication of hemiplegia following 
ligation of the common carotid artery is dis- 
cussed. Methods of evaluating the likelihood 
of the development of hemiplegia are also 
briefly discussed. 

Early operative intervention is advocated to 
prevent cerebral damage from emboli. Early 
intervention is also easier when the lesion is 
small and has not greatly distorted the vessel 
and its surrounding structures. 

Attention is directed again to the advisability 
of entering the aneurysm prior to its excision 
to determine the limits of the diseased vessel 
and prevent unnecessary resection of normal 
artery, thus reducing the chance of primary 
anastomosis. 
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7 are numerous reports in the literature 
on the use of hepatic resection as treatment 
for hepatoma [2—-4,8,9]. It is known that 50 to 
60 per cent of the hepatomas are associated 
with cirrhosis [5,6], but a review of the litera- 
ture fails to show any report of resection of a 
hepatoma in the presence of cirrhosis. One 
finds little mention of the association of the two 
conditions or the indications for surgical treat- 
ment. One author counsels against resection of 
the liver for tumor in the presence of cirrhosis 
[4], but gave no reference to suggest that this 
had ever been performed. Blakemore [1] states 
that patients he has treated for hepatoma and 
associated cirrhosis with portal hypertension 
were unsuitable candidates for surgery because 
they had a rapid deterioration of liver function 
and an early death. The following case report 
illustrates our experience with resection of a 
hepatoma in the presence of cirrhosis and 
portal hypertension. 


CASE REPORT 


F. J., a forty-eight year old white man, was ad- 
mitted to the University of Virginia Hospital on 
October 1, 1958, with a six-week history of vomiting, 
weakness, fatigue and constant upper abdominal 
pain which radiated to the back. Abdominal pain 
had been present intermittently for six to eight 
years. He had noted some hematemesis over a two- 
year period, and these episodes increased in the 
several days prior to his admission. Stools had 
been black on occasions. There had been a 25 to 
40 pound loss of weight over a two-month period. 
Alcoholic intake had been excessive in the past years 


but not during the two to three years previous to 
this illness. 

The patient was not jaundiced, and there were 
no spider angiomas or “‘liver palms.” The liver was 
palpated 4 fingerbreadths below the costal margin. 
There was a nodular, firm, tender mass in the 
epigastrium overlying the region of the left lobe of 
the liver. The spleen was moderately enlarged. 
There was no ascites. The remainder of the examina- 
tion was within normal limits or unrelated to the 
present illness. 

Routine blood count and urinalysis were normal. 
Serology was negative, and the stool specimen 
contained no blood. Bleeding and clotting time were 
within normal limits. A roentgenogram of the chest 
showed no abnormalities. Esophageal varices were 
seen on a gastrointestinal series, and this was 
confirmed by esophagoscopy. (Fig. 1.) There was no 
evidence of gastric or duodenal ulcer. Preoperative 
and postoperative liver function studies are shown 
in Table 1. 

A diagnosis of Laennec’s cirrhosis with portal 
hypertension and bleeding esophageal varices was 
made. The presence of a hepatoma in the left lobe 
of the liver was considered likely. 

Exploratory laparotomy was performed on 
October 15, 1958. This revealed a markedly 
cirrhotic liver, and an 8 by 10 cm., soft, lobulated, 
yellowish mass was found in the left lobe with 
several smaller nodules of similar character on the 
free border of the left lobe. Frozen section of one 
small nodule showed carcinoma consistent with the 
primary site in the liver. Varices were noted within 
Glisson’s capsule and in the peritoneal investments 
of the liver. Portal pressure was 25 mm. Hg, and the 
pattern of pressures revealed the portal vein to be 
functioning as an outflow vessel [7]. The spleen was 
three times its usual size. Complete exploration of 
the abdomen revealed no other abnormalities. 

The abdominal incision was extended into the 
right thorax through the seventh intercostal space. 


* Cancer Fellow No. 790, American Cancer Society, July 1958 to July 1959. 
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TABLE I 
PREOPERATIVE AND POSTOPERATIVE 
LIVER FUNCTION STUDIES 
Preoperative Postoperative 


Study 


van den Bergh: 
BSP (retention) 34 % 
Alkaline phosphatase*. .| 5.5 units 4.5 units 
Cephalin flocculation. ..| Negative 4+ 
Thymol turbidity... ...| Negative 3.7 units 
Serum protein (total)...| 6.7 gm.% 7.2 gm.% 
Albumin. gm. % 3.7gm.% 
2.5 3.5 gm.% 
Prothrombin time 14.6 sec. (con- | 19 sec. (con- 
trol, 12.6sec.)| trol, 13 sec.) 
| 200 ug. % 175 % 


Positive 
5.7 units 


Positive 


Blood ammonia 


* Bodansky units (normal 3 to 5). 
+t Normal up to 125 yg. per cent. 


There was no evidence of extension of the tumor to 
the right lobe or the local lymphatics. Left hepatic 
lobectomy and side-to-side portacaval shunt were 
performed. Gross tumor masses were found near the 
point of division of both portal and hepatic veins. 
There was extensive bleeding from collateral venous 
channels which necessitated multiple transfusions. 
Upon completion of the shunt, bleeding diminished 
considerably. Side-to-side anastomosis was used to 
preserve the portal vein as an outflow tract [7]. 

Histologically, the tumor showed both chol- 
angiomatous and hepatocellular features. There was 
invasion of the veins and lymphatics. Severe 
cirrhosis and nodular hyperplasia of liver cells was 
also observed. (Fig. 2.) 

The patient’s postoperative course was long and 
difficult. Although his progress was surprisingly 
good for three to four days, deterioration of liver 
function then became clinically evident and was 
confirmed by laboratory determinations. Liver 
coma was avoided with the use of purgatives, 
Neomycin® and a high carbohydrate, low protein 
diet. Frequent small transfusions were required for 
recurrent anemia, and infusions of serum albumin 
or plasma were necessary to maintain serum 
albumin levels. Thrombophlebitis developed which 
resulted in repeated small pulmonary emboli. 
Anticoagulants were utilized over a two-week 
period with no further evidence of pulmonary 
embolism. A gastrointestinal series was again 
performed because of his frequent complaints of 
epigastric pain and vomiting. This showed no 
definite abnormalities. There was no recurrence of 
hematemesis, and ascites did not appear. He was 
discharged on November 22, 1958, his thirty- 
eighth postoperative day. He was eating reasonably 


Fic. 1. Roentgenographic examination with barium 
demonstrating esophageal varices. 


well but still complaining of episodic upper 
abdominal pain. 

He was admitted to the hospital again on 
December 5, 1958, in hepatic coma. Laboratory 
studies at this time were not significantly altered 
except for the blood ammonia which was 237 ug. 
per cent. However, there was roentgenographic 
evidence of multiple pulmonary metastases. (Fig. 
3.) He recovered rapidly on a program of oral 
Neomycin and protein restriction, and was dis- 
charged on his fourth hospital day. 


COMMENTS 


MacDonald [4] observed that extrahepatic 
spread of tumor occurred in seventy-seven of 
108 autopsy cases. Invasion of regional vessels 
and lymphatics was present in twenty-seven 
instances, and remote metastases were found in 
fifty cases, the lungs being the most common 
site of distant metastases. Invasion of large 
radicals of the portal and hepatic veins, often 
for a considerable distance, was seen in forty- 
three of the 108 cases. Bleeding esophageal 
varices were noted in seventeen cases, bleeding 
peptic ulcer in five cases and intraperitoneal 
bleeding in another five. Of eighty-two cases in 
which the immediate cause for death was 
known, bleeding from esophageal varices, 
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Fic. 2A. Photomicrograph of resected tumor showing Fic. 2B. Photomicrograph showing severe portal 
carcinoma with both hepatocellular and cholangioma- cirrhosis with nodular hyperplasia of the liver. 
tous elements. 


wens 


Fic. 3A. Roentgenogram of chest before operation is Fic. 3B. Roentgenogram of chest three months post- 
essentially normal. operatively demonstrates pulmonary metastases. 
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peptic ulcer-or intraperitoneal bleeding ac- 
counted for death in twenty-seven cases. Liver 
coma was responsible for death in twenty-five 
cases. Overton et al. [5] summarized a combined 
clinical and autopsy study of sixty-six cases. 
They believed that resection of the tumor would 
have been feasible in only nine instances. 

In view of this information, one would think 
it rare that resection of a hepatoma in the 
presence of cirrhosis would be wise. However, 
autopsy findings clearly do not mean that such 
extensive disease would be inevitable if the 
tumor were detected at an earlier date. Al- 
though very few five-year cures are reported in 
the literature [2,6,7], there are insufficient data 
to evaluate clearly the results accomplished by 
utilizing hepatic lobectomy. In contrast to the 
technic of wedge resection of tumors of the liver 
which was applied so often in earlier reported 
cases, hepatic lobectomy allows a wider margin 
of resection about the tumor, extensive removal 
of the venous drainage of the lobe and more 
thorough removal of local lymphatics. 

Whether or not one should perform resection 
of the liver for hepatoma in the presence of 
cirrhosis and portal hypertension is a moot 
question. The site of the lesion, the presence or 
absence of extraheptic metastases, the extent 
of resection necessary to encompass the tumor, 
the severity of the cirrhosis, the degree of 
portal hypertension, and the age and general 
condition of the patient demand careful con- 
sideration. An occasional hepatoma might be 
associated with mild or moderately severe 
cirrhosis which would justify its resection, 
provided the tumor were confined to the left 
lobe of the liver. It is unlikely that right hepatic 
lobectomy would be tolerated. 

The fact that our patient, who had severe 
cirrhosis and portal hypertension, survived two 
major operative procedures suggests that, under 
more suitable circumstances, moderate resec- 
tion of the liver could be tolerated by the 


cirrhotic patient even in the presence of portal 
hypertension. The division of varices in the 
peritoneal investments of the liver and in 
Glisson’s capsule in the course of left hepatic 
lobectomy resulted in a difficult bleeding prob- 
lem which was controlled by the portacaval 
shunt. Left hepatic lobectomy was completed 
prior to the anastomosis because of the fear of 
torsion upon the anastomosis. It might have 
been a wiser operative plan, however, to have 
completed the portacaval shunt first, thus 
lessening the hazard of bleeding during the 
hepatic resection. 


SUMMARY 


A case is presented in which left hepatic 
lobectomy and portacaval shunt were per- 
formed for hepatoma associated with severe 
cirrhosis and bleeding esophageal varices. The 
patient survived this procedure but now has 
pulmonary metastases. It is suggested that 
resection of the liver for hepatoma may 
occasionally be justified in the carefully selected 
patient with cirrhosis and portal hypertension. 
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oLvuLus of the cecum has been frequently 

described. However, isolated obstruction of 
the cecum due to congenital malrotation has not 
been reported. The following is a case of this 
interesting complication. 


J 


Fic. 1. X-ray film of the abdomen taken on the fourth 
postoperative day showing the large, distended cecum in 
the left upper quadrant. 


American Journal of Surgery, Volume 90, June, 1960 


CASE REPORT 


A twenty-two year old Spanish-American man 
(N.J.H. No. 13006) was admitted to the hospital 
on August 28, 1957, with active tuberculosis. His 
past history revealed rheumatic fever at the age 
of eight years, fracture of the left arm and tonsillec- 
tomy performed in 1940. In April 1957, a sore throat 
and cough developed and the patient was found to 
have pulmonary tuberculosis, for which he was 


Fic. 2. Barium enema showing partial obstruction of the 
cecum with contrast medium entering the elongated 
appendix. 
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admitted to a sanatorium. Gastric lavage at that 
time was positive for Mycobacterium tuberculosis. 
He was treated with isoniazid, para-aminosalicylic 
acid and streptomycin, and pneumoperitoneum 
was instituted in an effort to close a cavity in the 
upper lobe of the left lung. 

Physical examination on admission to this 
hospital was within normal limits except for left 
axillary nodes. Gastric lavage was negative for 
Myco. tuberculosis. Hemoglobin was 16.5 gm. per 
cent; white blood cells, 10,5;00 per cu. mm.; dif- 
ferential: polynucleated, 72 per cent; lymphocytes, 
28 per cent. Skin test was positive with 1:1000 
old tuberculin, and negative with coccidioidin, 
histoplasmin and blastomycin. X-ray films showed 
a 2.5 cm. rounded density in the upper lobe of the 
left lung, probably an inspissated cavity. An x-ray 
film of the abdomen was within normal limits. 
Pulmonary functions showed a maximum breathing 
capacity of 153 L. per minute, a vital capacity of 
3.9 L. and an air velocity index of 1.27. The patient 
was started on isoniazid, 16 mg./kg. administered 
per day; para-aminosalicylic acid, 10 gm. per day; 
and streptomycin, 1 gm. per day. 

There was no change in the radiographic 
appearance of the lesion within three months. 
Bronchoscopy was within normal limits; broncho- 
grams showed bronchiectasis of the upper lobe of 
the left lung. Because of this, resection of the upper 
division of the upper lobe of the left lung was 
performed on December 11, 1957, and pneumo- 
peritoneum instituted at the same time to diminish 
the intrapleural space. Following surgery the 
patient complained of “‘stomachache” and“‘tight- 
ness” in the abdomen; however, he ate without any 
difficulty. On December 14, the third postoperative 
day, he vomited approximately 1,400 cc. of food. 
The abdomen was distended. Bowel sounds were 
present and normal. A clinical diagnosis of gastric 
dilatation was made and gastric suction started. 
Two days later he appeared greatly improved, but 
the abdomen was still distended. X-ray films of the 
abdomen revealed a large, distended stomach. 
There was no change for two days, during which 
suction was continued. The patient continued to 
pass flatus during the entire period. Repeat x-ray 
films of the abdomen showed a large, air-filled 
viscus, presumably large bowel. (Fig. 1.) Because 
of its location on the left side, the x-ray appearance 
seemed typical of volvulus of the cecum, and a 
barium enema was ordered for confirmation. (Fig. 
2.) The latter was interpreted by the radiologist 
as volvulus of the cecum, and the patient was taken 
the same night to the operating room. 

At operation the abdomen was entered through 
a right paramedian incision. Serosanguineous fluid 
was present in the peritoneal cavity. The cecum 
was on the left side and markedly dilated. The 
ascending colon was freely mobile and on the right 


Fic. 3. Findings at laparotomy. 


side, together with the terminal ileum. The 
appendix was fixed by the tip in the right gutter, 
stretching all the way across the abdomen to the 
cecum on the left side, a total of at least 10 cm. 
(Fig. 3.) The mesentery of the small bowel was 
very narrow and short. There was evidence of 
chronic obstruction of the small bowel with 
dilatation and thickening of loops of the small 
bowel. The cecum with its ascending colon and the 
terminal ileum were pulled from underneath the 
obstructing mesentery and placed in the right 
gutter. The appendix was excised in a routine 
manner and the abdomen closed. 

The patient had an uneventful recovery and 
was discharged from the hospital on February 16, 
1958, on antimicrobial drugs. Three weeks later, 
on February 25, he was admitted to another 
hospital because of acute intestinal obstruction. 
Exploratory laparotomy showed obstruction of the 
small bowel due to adhesions, and approximately 
35 cm. of gangrenous ileum were resected. The 
cecum was found to be firmly fixed in the right 
lower quadrant and was left alone. He again had a 
rapid recovery and has been asymptomatic since 
discharge. 


COMMENTS 


In malrotation of the intestine, when the 
cecum and ascending colon do not become 
fixed, the entire small bowel together with the 
ascending colon may rotate counterclockwise 
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around the axis of the mesentery. This is 
known as volvulus of the midgut. In our 
patient, when fixation of the hepatic flexure 
did occur but the remainder of the cecum and 
ascending colon was freely mobile, the cecum 
had begun to move to the patient’s left side, 
under the loops of the small bowel. If this rota- 
tion had progressed unchecked, it undoubtedly 


would have resulted in volvulus of the midgut. 


However, the tip of the appendix was fixed in 
the right lower quadrant. Thus, further rotation 
was prevented and the appendix stretched to 
extreme length. The cecum remained freely 
mobile on the left side, while the terminal 
ileum and ascending colon were confined in the 
narrow opening between the loops of the.small 
bowel and root of the mesentery and thus 
became partially obstructed. This was plainly 
visible by barium enema, whereby the contrast 
medium had filled the cecum and elongated 
appendix. The mechanism of relief was simple 
once the etiology of the obstruction became 
evident. No other anomalies, such as duodenal 
bands, were found and the cecum was simply 
replaced into the right lower quadrant. 

Since the first scientific description of 
anomalies of intestinal rotation by Dott [1] 
in 1923, there have been three excellent reviews 
by Gripenberg [4], Findley et al. [3], and 
Snyder et al. [6]. According to their classifica- 
tion, the position of the cecocolic loop in our 
patient would correspond to type 1v. However, 
the position of the duodenojejunal loop in our 


patient was normal and did not correspond to 


the one usually seen with this type. 


Neither can the present case be classified as 
volvulus of the cecum, although the roent- 
genographic appearance was exactly that of 
volvulus, as described by Mondor [5] and 
Figiel [2]. Volvulus was not present, the cecum 
being untwisted and only the bowel leading to 
and from it being partially obstructed. 

A thorough search of the literature failed to 
uncover a similar case. 


SUMMARY 


An unusual case of obstruction of the cecum 
due to partial malrotation is reported. It is 
believed to be the first case of this kind 
described. 
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Gunshot Wounds of the Abdominal Aorta 
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Cyweare wounds of the abdomen are usually 

fraught with serious consequences and not 
infrequently are fatal. To say the least they are 
very dramatic, and such an injury can cause 
near panic in an emergency room which is un- 
accustomed to such lesions. It is fortunate that 
most general hospitals in large cities are 
equipped and have personnel trained to deal 
with such emergencies. In some of these injuries 
there is little, if anything, that can be done to 
save the life of the patient because of extensive 
damage to the involved structures. The pa- 
tients who die shortly after being injured and 
before proper medical aid can be given usually 
die from exsanguination. Death occurring at a 
later time may be due to complications such as 
peritonitis, septicemia, pulmonary embolism, 
pneumonia, or uremia. 

Patients with gunshot wounds of the ab- 
dominal aorta frequently die. However, there 
are a few reported cases of survival following 
such an injury. Undoubtedly, countless deaths 
can be attributed to this injury during military 
combat. Such wounds seldom occur in civilian 
life, but when seen are usually a result of hunt- 
ing accidents, holdups, or argumentation. 

LaRoque [2] reported a very unusual case in 
1926 in which a bullet penetrated one wall of 
the abdominal aorta with insufficient force to 
come out the other wall. The bullet was then 
carried in the blood stream as an embolus 
which became lodged in the femoral artery. 
This patient had the bullet removed and sur- 
vived both initial injury and embolectomy. 

Theodor Billroth [7] in 1859 wrote an inter- 
esting treatise on the treatment of gunshot 
wounds which dealt with débridement, re- 
moval of the bullet and amputation. It was not 
until recently with the advent of modern 
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surgical advances that a positive attack could 
be made successfully in the treatment of these 
injuries. Some of the more important aspects of 
modern surgical therapy include the following: 
(1) good anesthetic technics; (2) proper and 
adequate treatment of shock, including massive 
whole blood transfusions; (3) rapid transporta- 
tion to the hospital; (4) correct and prompt 
evaluation of the condition; (5) antibiotics; 
(6) good surgical vascular technics; and 
(7) proper postoperative care. 

Moore et al. [4] had published in 1954 an 
excellent paper on gunshot wounds of major 
arteries. After much experimental work on 
dogs, they pointed out a number of important 
facts: (1) gross intimal damage usually exceeds 
the apparent external damage, (2) closure of 
arterial defects in the longitudinal direction 
almost always causes undesirable narrowing of 
the lumen, (3) transverse closure almost always 
results in a distortion of the line of blood flow 
and may produce a thrombosis, (4) it is better 
to resect the injured segment and perform 
primary anastomosis with or without the aid of 
a graft, depending upon how easily the ends of 
the vessel can be approximated without tension. 

Such advice is sound and must certainly be 
considered when dealing with injuries to large 
vessels. However, when a vessel the size of the 
abdominal aorta is involved it may be possible 
to treat it satisfactorily in a different manner. 
Each case has to be given individual considera- 
tion depending upon the extent of the damage 
inflicted. Primary repair of a vessel the size of 
the abdominal aorta, in either a longitudinal or 
transverse direction, is feasible since the lumen 
is large enough that such a distortion would be 
minimal or of no clinical significance. This is 
particularly true in younger persons whose 
vessels are elastic and have the ability to 
stretch slightly and still function normally. 

The development of a pre- or poststenotic 
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aneurysm is a complication which must be 
considered in primary repair of a gunshot 
wound of the abdominal aorta, and such a 
complication would be more likely to occur in 
cases when surgical repair produces a significant 
stenosis. In younger persons, whose vessels are 
more elastic, such complications should be seen 
less frequently. Obviously, the size of the missile 
penetrating the vessel wall will greatly deter- 
mine the extent of damage done. If there is any 
doubt that a stenosis is present following the 
surgical correction of such a lesion, it is best to 
resect the entire area involved. Then primary 
end-to-end anastomosis can be performed, or if 
the gap is too great, an aortic homograft or 
available synthetic prostheses can be inserted. 

The following case of gunshot wound of the 
abdominal aorta is reported because it presents 
a number of interesting aspects in the early and 
late treatment of such an injury. 


CASE REPORT 


At 10:10 A.M. on September 20, 1958, a thirty- 
one year old white man received a gunshot wound 
of the abdomen and left wrist during an argument. 
The bullets were fired at point blank range from a 
.25 caliber pistol. 

He was brought to Ancker Hospital at 10:25 
A.M. and was found to be in deep shock. Powder 
burns were present, around the bullet wound which 
was just above and to the right of the umbilicus. 
There was also a through-and-through bullet wound 
of the left wrist. 

Physical examinction revealed a well developed, 
moderately obese man in acute abdominal distress. 
He was pale and perspiring profusely, but was well 
oriented. Blood pressure was 45/40 mm. Hg.; 
pulse, 160 per minute; and respirations, 24 per 
minute. The skin was cold and clammy. Ausculta- 
tion and percussion of the chest revealed nothing of 
note except a tachycardia. The abdomen was tense, 
tender and rigid in all quadrants, and no abnormal 
masses could be detected. No bowel sounds could 
be heard, and there was no wound of exit for the 
missile which entered the abdomen. 

Examination of the extremities revealed a bullet 
wound of the left wrist. No sensory, motor or 
vascular changes were noted in the upper or lower 
extremities. Pulses were present in the femoral, 
popliteal and dorsal pedis arteries of both legs. 

Within ten minutes after arriving at the hospital, 
blood was drawn for type and crossmatching. A 
polyethylene tube was inserted into the saphenous 
vein in the left ankle and a unit of O negative blood 
was started. The patient was in the operating room 
at 10:40 A.M. which was fifteen minutes after 
admission to the hospital and thirty minutes after 


injury. Another “‘cut down” was placed in the right 
ankle, and while the abdomen was quickly shaved 
and prepared, blood was administered under pres- 
sure so that a reading of 120/80 mm. Hg was 
obtained. Less than an hour after the patient’s 
admission to the hospital, laparotomy was begun 
with the patient under local anesthesia, using a 
right paramedian incision. During this time the pa- 
tient was first intubated and then given Pentothal,® 
nitrous oxide, oxygen and anectine throughout the 
remainder of the procedure. 

When the peritoneal cavity was opened, about 
250 cc. of free blood was found. There was an 
enormous retroperitoneal hematoma, but no active 
bleeding was apparent. The missile had passed 
through the stomach, entering the anterior wall 
near the lesser curvature and exiting through the 
posterior wall. There appeared to be powder burns 
on the serosa of the stomach surrounding the 
wound of entrance. This area was excised and the 
anterior stomach wall closed with an inner row of 
No. 3-0 chromic catgut and an outer row of No. 4-0 
silk sutures. The wound in the posteroir wall was 
similarly closed. The path of the missile was traced 
posteriorly and found to go through the mesenteries 
of the transverse colon and small bowel. A large 
branch of the superior mesenteric vein was found 
to be lacerated and was repaired with No. 5-0 
arterial silk so that the Iumen was patent. Further 
bleeding was present in this area but since the 
source could not be readily located, it was controlled 
temporarily with packing. 

The path of the missile was then seen to enter the 
retroperitoneal hematoma. (Fig. 1.) This was 
opened widely to the left of the root of the small 
bowel mesentery and profuse bleeding occurred. It 
was soon apparent that there was a hole in the 
abdominal aorta about 4 cm. proximal to the 
bifurcation. Bleeding could not be controlled until 
Pott’s clamps were applied to the aorta above and 
below the bullet wound. A through-and-through 
wound of the aorta was then noted. The wound of 
entrance was approximately 6 mm. in diameter, and 
the wound of exit approximately 20 mm. in 
diameter. 

Because of the elasticity of the patient’s aorta, 
it was believed that both wounds should be closed 
primarily with running No. 5-0 silk sutures. This 
was performed, and little, if any, narrowing of the 
diameter of the vessel was noted. The anterior 
wound was closed longitudinally and the posterior 
wound transversly, the latter being accomplished 
with moderate difficulty because of its location. 

The pack which had previously been placed on 
the root of the mesentery was removed and a 
severed branch of the superior mesenteric artery 
was found and temporarily occluded. Since there 
was no obvious interference with the blood supply 
to the small bowel, this vessel was then tied. 
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Fic. 1. Diagrammatic sketch of the path of the bullet as it passed through the 
stomach, mesenteries of the transverse colon and small bowel, and aorta. It 
passed to the left of the vertebral column and lodged beneath the skin of the 


back. 


The small bowel was thoroughly examined and 
the third portion of the duodenum was found to be 
grazed, with intact mucosa protruding through the 
seromuscular tear. This was repaired with No. 4-0 
silk. A final inspection revealed nothing further, and 
the abdominal incision was closed in layers. At the 
completion of the procedure, the patient’s blood 
pressure was 150/110 mm. Hg; pulse, 118 per 
minute; and respirations, 24 per minute. The pulse 
was strong in both legs. During the procedure he 
received a total of 14 pints of blood, 500 cc. of 
plasma and 8 gm. of calcium. 

The patient’s postoperative course was febrile 
for thirteen days, temperature usually about 101° 
to 102°F., and during this time atelectasis and 
pneumonia of the lower lobe of the right lung 
developed. Severe ileus also developed which 
relented on the eighth day after surgery. His 
respiratory problem cleared up with conservative 
treatment and the administration of antibiotics 
(Chloromycetin® and penicillin). 


On the ninth postoperative day, the bullet be- 
came palpable beneath the skin in the left flank 
close to the paraspinous muscles. It was removed 
with the patient under local anesthesia. He was dis- 
charged twenty-one days after admission clinically 
well and eating without difficulty. He lost 25 
pounds in weight during this time. 

On the thirty-eighth postoperative day the pa- 
tient was readmitted to the hospital with a small 
subcutaneous abscess under the superior portion of 
the abdominal incision. This was incised and 
drained. Culture showed a hemolytic variety of 
staphylococcus aureus. The wound was treated with 
hot moist packs and antibiotics were administered, 
and the patient was discharged five days later with 
a clean, granulating wound. 

He was next admitted on the fifty-eighth post- 
operative day. The previous incision and drainage 
site had healed, but an extensive abscess was now 
present about the site of entrance of the abdominal 
bullet wound. He was first treated with hot packs, 
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Albamycin® was administered, and then, with the 
patient under general anesthesia, the abscess was 
incised and drained. At this time, the bullet tract 
involving the skin and subcutaneous tissue was 
excised. Recovery following this procedure was 
uneventful. 

When the patient was last seen in the outpatient 
department one hundred and two days after 
original injury, the wounds were well healed and he 
was feeling fine. His appetite was excellent, he was 
fast regaining the lost weight, and had no circula- 
tory difficulties. 


SUMMARY 


Some patients survive gunshot wounds of 
major blood vessels including the aorta long 
enough to reach the hospital. Prompt recogni- 
tion and diagnosis of such injuries is essential to 
proper therapy. 

Wounds of major vessels including the aorta 
may be sutured primarily; but if there is 
appreciable evidence of stenosis following such 
a procedure, the traumatized area should be 
resected. 


A primary end-to-end anastomosis may be 
accomplished if tension at the suture line is 
minimal. Should the tension be too great, 
a prosthesis should be inserted to restore 
continuity. 

A case report of a gunshot wound of the 
abdominal aorta is included. 
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ei use of anticoagulants has been estab- 
lished as a helpful adjunct in the manage- 
ment of coronary thrombosis, cerebral throm- 
bosis or embolism, certain ophthalmologic 
disorders and thrombophlebitis [12,13,16]. In 
addition, the field of vascular surgery has 
provided a further need for these drugs. 

While these materials have proved to be of 
great value, their use is not without hazard. 
Hemorrhage, which may occur in any area of 
the body, is the most serious complication [ro]. 
With an increasing number of patients receiv- 
ing anticoagulants, particularly on a long term 
or outpatient basis, it is natural to expect a rise 
in the incidence of complications. It is also 
expected that the surgeon will be confronted 
with new problems in differential diagnosis and 
care of patients with an induced bleeding tend- 
ency in whom acute surgical conditions develop. 

An unusual complication of long term anti- 
coagulant therapy was recently encountered in 
a patient receiving Coumadin® (warfarin) 
sodium for a previous cerebral embolus. Be- 
cause of the interesting surgical aspects a case 
report is presented. 


CASE REPORT 


A seventy-seven year old white man was ad- 
mitted to the Portland Veterans Administration 
Hospital on January 21, 1958, with the chief 
complaint of non-radiating, cramping abdominal 
pain of eighteen hours’ duration. The pain was 
maximal in the left upper quadrant and was asso- 
ciated with tenderness on palpation. The patient 
complained of anorexia but had no associated 
nausea, vomiting, diarrhea, hematemesis or melena; 
chronic constipation had been present for many 
years but a normal bowel movement occurred six 
hours prior to admission without noted effect on 


the pain. No significant genitourinary complaints 
such as hematuria were elicited, and there had been 
no previous abdominal surgery. 

Past history was significant in that the patient 
had been treated at this hospital for arteriosclerotic 
heart disease in June 1957. He had been given 
digitalis and quinidine for auricular fibrillation with 
conversion to a normal sinus rhythm. At the same 
time he suffered a cerebral embolus for which he 
was given Coumadin (warfarin) sodium. Following 
discharge from the hospital he was continued on a 
maintenance dose of Coumadin, 10 mg. adminis- 
tered daily, which produced a prothrombin time 
within therapeutic range (20 to 30 per cent). He 
was examined at weekly intervals and when last 
seen three days prior to the present admission his 
prothrombin time was 16 per cent. Additional past 
history revealed that the patient had undergone 
radical perineal prostatectomy for adenocar- 
cinoma of the prostate in 1953. No evidence of 
persistent tumor was found at subsequent tumor 
board examinations. 

Physical examination revealed an alert white 
man appearing younger than his stated age and 
complaining of abdominal pain. Blood pressure was 
200/90 mm. Hg; pulse, 80 per minute and regular; 
temperature, 37.6°c. Pertinent findings included a 
normal heart and lungs; the abdomen was flat, with 
a suggestion of a mass in the left upper quadrant 
which was tender to palpation. Tympany was 
elicited on percussion, and auscultation revealed 
hyperactive bowel sounds synchronous with the 
patient’s cramps. Rectal examination was negative 
for abnormalities with soft brown stool in the 
ampulla; the prostatic bed was flat with no palpable 
evidence of persistent cancer. Examination of the 
skin of the chest and abdomen revealed several areas 
of ecchymosis, the largest being 3 cm. in diameter. 

Laboratory data included the following: hemo- 
globin, 11.6 gm. per cent; white blood count, 
8,600 per cu. mm.; and platelet count, 309,310 per 
cu. mm. Urinalysis showed the following: albumin, 
2 plus; 10 to 15 white blood cells and 40 to 50 red 
blood cells per high power field. Subsequent 
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Fic. 1. Preoperative radiograph of abdomen revealing 
dilated loops of small intestine with multiple fluid levels. 


urinalysis revealed no abnormalities. Prothrombin 
time was II per cent on admission, but rose to 
85 per cent following administration of vitamin K. 
Serum electrolytes were as follows: sodium, 131 
mEq./L.; potassium, 4.17 mEq./L; chlorine, 96.9 
mEq./L; and carbon dioxide, 32 mEgq./L. Blood 
urea nitrogen was 17.5 mg. per cent. 

A flat plate of the abdomen revealed distended 
loops of small bowel with fluid levels in the left 
upper quadrant compatible with the diagnosis of 
small bowel obstruction. (Fig. 1.) X-ray film of the 
chest revealed no abnormalities. An electrocardio- 
gram revealed ST-T wave changes indicative of 
arteriosclerotic heart disease. 

The patient presented clinical and radiographic 
evidence of small bowel obstruction, in addition to 
a marked defect in blood coagulation manifested 
by a low prothrombin time and spontaneous sub- 
cutaneous hemorrhage. Because of these findings 
the patient was treated by conservative measures 
with Kaslow tube decompression and intravenous 
fluids; 50 mg. of vitamin K (Mephyton®) was 
given intravenously which restored the prothrombin 
time to normal levels. The patient obtained relief 
from abdominal cramps on this regimen, but be- 
cause of persistent tenderness in the left upper 
quadrant and radiographic evidence of small bowel 
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Fic. 2. Photograph taken at time of surgery showing 
hemorrhagic infarct of ileum and adjacent mesentery. 
Small bowel is dilated proximally but is of normal diame- 
ter distal to hemorrhage. 


obstruction he underwent surgery eighteen hours 
after admission. 

On January 22, 1958, the abdomen was entered 
through a left paramedian, muscle-retracting in- 
cision. Upon opening the peritoneum approximately 
2,000 cc. of bloody fluid was encountered; the 
jejunum and proximal ileum were distended to 
twice normal diameter. At the junction of the upper 
and middle thirds of the ileum there was a thick- 
ened reddish black segment of bowel 8 cm. in length 
which, with an adjacent triangular segment of 
mesentery, was the site of recent hemorrhage. (Fig. 
2.) Distal to this area the bowel was of normal 
caliber. The involved ileum was indurated, non- 
flexible and without peristalsis; the mesentery was 
thickened and contained clotted blood. Visible 
pulsations were present in the superior mesenteric 
artery and its branches. Further inspection of the 
small intestine and colon revealed multiple 
subserosal hemorrhagic areas measuring 3 mm. to 
2 cm. in diameter, but the viability of the bowel 
was not impaired. The remainder of the abdominal 
examination was negative for abnormalities. Be- 
cause of doubtful viability of the ileum at the site 
of maximal involvement, segmental resection was 
performed and end-to-end anastamosis accom- 
plished. The abdominal wall was closed with figure- 
of-eight sutures of No. 28 stainless steel wire 
through all layers except skin. 

Postoperatively, the patient’s initial course was 
uneventful and long tube decompression was dis- 
continued on the fourth day. On the fifth day 
sanguineous drainage appeared from the wound 
following a coughing episode; examination revealed 
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a wound dehiscence in which the stainless steel 
sutures had cut through the medial side of the 
abdominal closure. The patient again underwent 
surgery during which secondary closure of the 
wound was accomplished by the use of interrupted 
sutures of No. 4 black silk through all layers of the 
abdominal wall. The remainder of the hospital 
course was without incidence and the patient was 
discharged on the tenth postoperative day. 

The surgical specimen consisted of a segment of 
ileum and attached mesentery. In the mid-portion 
of the resected specimen there was a hemorrhagic 
area 8 cm. in length involving the entire thickness 
of the bowel wall. Although the lumen was almost 
obliterated, the mucosa was intact and there was 
no blood in the lumen. The adjacent mesentery was 
markedly infiltrated with blood. (Fig. 3.) 

Microscopic examination revealed the ileum and 
mesentery to be the site of severe hemorrhage; the 
wall of the bowel was infiltrated by many red cells, 
polymorphonuclear leukocytes and fibrin. Preserva- 
tion of the mucosa was noted, and there was no 
evidence of vasculitis or thrombosis of the vessels. 
The pathologic diagnosis was recent hemorrhage 
into the ileum and mesentery. 


COMMENTS 


Indications for anticoagulant therapy have 
been broadened in recent years, and it is there- 
fore imperative that surgeons recognize the 
complications of this type of therapy. This is 
particularly important in the evaluation of pa- 
tients with an induced bleeding tendency in 
whom acute surgical conditions develop. 

The complications encountered in patients 
undergoing anticoagulant therapy are hemor- 
rhage and allergic reactions; the latter are 
extremely rare. Minor bleeding has been 
reported in 4 to 22 per cent of patients in some 
series, with major hemorrhage occurring in 2 to 
3 per cent [10]. Gastrointestinal hemorrhage is 
said to have occurred in 1.8 per cent of patients 
in one review [7]. Hematuria is the most com- 
mon manifestation of bleeding, followed by 
epistaxis, bleeding gums, melena and sub- 
cutaneous ecchymosis [16]. The more unusual 
and serious types of bleeding include epidural 
hematoma [7], cerebral hemorrhage [16], hemo- 
pericardium [4], hemorrhage into the abdominal 
cavity [18] or adrenal glands, and retro- 
peritoneal hemorrhage. Although hemorrhage 
in these areas may be spontaneous, it is more 
often seen following trauma [11,17]. 

Bowel obstruction due to hemorrhage may 
occur spontaneously, but is usually seen fol- 
lowing trauma [14,15]. In a review of the 


Fic. 3. Photograph of opened surgical specimen showing 
sharply demarcated hemorrhagic segment. Mucosa is 
intact. 


literature in 1957, Spencer and co-workers [15] 
found thirty-four cases of bowel obstruction due 
to intramural hematomas of the intestinal 
tract; twenty-one of these patients had a his- 
tory of preceding trauma and none were re- 
ceiving anticoagulant therapy. Of the reported 
cases, thirteen were treated by simple evacua- 
tion of the clot, seven patients underwent resec- 
tion of the involved bowel, two had evacuation 
of the clot plus a bypass procedure and two were 
treated conservatively after the diagnosis was 
established at surgery. At the present time 
there are only two cases reported in the 
literature of small bowel obstruction due to 
hemorrhagic infarction of the intestine in 
patients receiving anticoagulants [2,9]. In both 
instances resection of the involved segment of 
bowel was performed. 

The most difficult problem confronting the 
general surgeon in relation to anticoagulants is 
the management of a patient receiving one of 
these drugs in whom an acute surgical condition 
develops. Patients with intra-abdominal hemor- 
rhage may have symptoms simulating gastro- 
intestinal hemorrhage, intestinal obstruction, 
ileus or inflammatory lesions, and may demon- 
strate physical findings of abdominal distention, 
a palpable mass or peritonitis; sound surgical 
judgment is essential in establishing the etiology 
of the patient’s complaints. 

At the present time it is our policy to follow 
a conservative plan of management of patients 
receiving anticoagulants in whom acute ab- 
dominal symptoms develop, unless there is 
evidence of a perforated viscus, exsanguinating 
hemorrhage or rapidly progressive infiamma- 
tory disease. Although it has been demonstrated 
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that major surgery can be performed in the 
presence of therapeutic hypoprothrombinemia 
[5,8], it is our belief that restoration of normal 
prothrombin levels should be accomplished 
prior to surgical intervention. Our initial treat- 
ment consists of nasogastric or long tube de- 
compression, intravenous fluids, blood trans- 
fusions and intravenous administration of 
vitamin K. During this period adequate 
laboratory and radiographic studies can be 
performed. Prothrombin levels attain a satis- 
factory range in four to six hours following the 
intravenous injection of 50 mg. of vitamin K 
(Mephyton). Indicated surgical procedures 
may then be performed, and anticoagulants are 
resumed as soon as feasible in the postoperative 
period if their continued use is believed 
indicated. 


SUMMARY 


1. A case report of small bowel obstruction 
due to hemorrhage, an unusual complication of 
anticoagulant therapy, is presented. 

2. Hemorrhage is the most common compli- 
cation of anticoagulant therapy. It is usually 
manifested by hematuria but may occur in any 
region of the body. It is imperative that pa- 
tients considered for long term anticoagulant 
therapy be selected carefully and followed up 
regularly with weekly or bi-weekly prothrombin 
determinations. 

3. Intra-abdominal hemorrhage may simu- 
late many surgical conditions of the abdomen. 
This must be considered in the differential 
diagnosis of the acute abdomen especially in 
patients receiving anticoagulant therapy. 

4. The general surgeon will be confronted 
with new problems in the care of patients with 
an induced bleeding tendency in whom acute 
surgical conditions develop. A tentative ap- 
proach to the management of these patients is 
presented. 
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occasionally mention retropha- 
ryngeal goiter, but there is little to be found 
in surgical journals on the subject. Because of 
personal failure to make a correct diagnosis in a 
patient with this condition, and the fact that 
there is a previously unreported sign pathogno- 
monic of retropharyngeal goiter, it is thought 
that the following case report may be of interest. 


CASE REPORT 


The patient was a thirty-five year old woman who 
was referred to the Cleveland Clinic by Dr. Lester 
Stein, Steubenville, Ohio, with a diagnosis of 
retropharyngeal goiter. The chief complaint was 
difficulty in swallowing. Four months before 
examination at the Clinic, she had had what she 
considered to be a sore throat associated with 
difficulty in swallowing. Soreness lasted only two 
days, but dysphagia persisted and was especially 
noticeable when the patient ate solid foods. She had 
had a goiter since the age of thirteen years, and 
during the five years preceding admission the goiter 
had enlarged a little. She had been told that the 
difficulty in swallowing was the result of an exten- 
sion of the goiter backward behind the pharynx. 

Examination revealed a soft, low lying, multi- 
nodular goiter, which extended downward on the 
right into the mediastinum. On examination of the 
pharynx, a mass was seen bulging forward from the 
right posterior side of the pharynx. The mass was 
soft and seemed to be about 2 inches in diameter. 
No connection could be palpated externally be- 
tween the mass and the apparently low lying goiter. 
X-ray examination of the chest showed a slight 
widening of the superior mediastinum consistent 
with intrathoracic extension of a goiter. 

The clinical impressions of the examiners were: 
(1) lipoma, fibroma or possibly lymphoma of the 
retropharyngeal wall; and (2) nodular goiter with 
intrathoracic extension. Biopsy of the retro- 


pharyngeal mass was advised. Despite the fact that 
Dr. Stein had suggested the mass was a retro- 
pharyngeal goiter, it was believed that there was 
little possibility the low lying goiter could have 
grown upward behind the pharynx to reach this 
position. 

Biopsy was performed, and the excised tissue was 
reported to show fragments of a nodular goiter. Be- 
cause it was feared that a pharyngeal fistula might 
ensue if thyroidectomy were performed in the pres- 
ence of the unhealed wound of the biopsy, thyroid- 
ectomy was deferred until the wound had healed 
completely. 

Two months after biopsy, through a rather high 
thyroidectomy incision, the right lobe of the thyroid 
was exposed and found to extend upward behind 
the pharynx where it expanded into a large 
adenoma. The adenoma did not adhere to the sur- 
rounding tissues, and was easily delivered into the 
wound without reopening the pharyngeal mucosa. 
Following delivery of the adenoma, it was possible 
to rotate the right lobe of the thyroid up into the 
wound and to identify the recurrent laryngeal 
nerve. The inferior thyroid artery was then ligated, 
and the extension of the right lobe of the thyroid 
into the superior mediastinum was delivered. Sub- 
total resection of the affected lobe was performed, 
and a major portion of the left lobe was similarly 
removed. 

The specimen consisted of a nodular colloid 
goiter with no evidence of malignancy. 

Convalescence was uneventful except for the 
first few days when the patient had severe pain on 
swallowing. In time, dysphagia was relieved. 


Subsequent correspondence with Dr. Stein 
revealed how he had been able to establish the 
correct diagnosis. “Strangely enough, in my 
limited experience,” Dr. Stein wrote, “I have 
seen several retropharyngeal masses during the 
past twenty-five years, which were found to be 
goiters at surgery, and in one unhappy case at 
postmortem. At the time of the latter case in 
discussing the findings in a clinicopathological 
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conference we agreed that a certain physical 
maneuver might be of value. This maneuver 
consists of upward pressure upon the thyroid 
mass while examining the pharynx directly or 
with a mirror to determine if there is continuity 
between the goiter and the retropharyngeal 
swelling. It was this manipulation which led me 
to expect continuity of the pharyngeal mass to 
the thyroid gland.” 

It is unfortunate that I did not know of this 
sign before removing the goiter, and hence did 
not have an opportunity of observing it in the 
present case. However, there can be no doubt 
that it was present, and it was this sign which 


led Dr. Stein to establish a correct preoperative 
diagnosis. To the best of my knowledge, this 
sign has not been hitherto reported. 


SUMMARY 


A case of retropharyngeal goiter causing 
dysphagia by bulging into the pharynx is 
presented. Attention is drawn to a pathogno- 
monic sign whereby the continuity between the 
retropharyngeal and lower cervical portions of 
the thyroid gland can be established, and the 
diagnosis of retropharyngeal goiter may be 
suspected. 
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ALCINOSIS is a type of pathologic calcifica- 
C tion in which lime salts are deposited in the 
soft tissue in the presence of normal concentra- 
tions of serum calcium and phosphorus. While 
in other varieties of calcification a causative 
factor can be found, in calcinosis the etiology 
remains obscure. The following two cases are 
reported as variants of this rare disease. 


CASE REPORTS 


Case. A.S.,a fifteen year old Negro boy, was 
admitted to the University College Hospital of the 
West Indies on July 31, 1956, complaining of pain- 
less swellings of both elbows and buttocks, of 
eighteen months’ duration, which had been increas- 
ing in size. There was no history of similar lesions in 
any of his relatives. 

Examination disclosed large, tense, bilocular 
cystic swellings over the posterior aspect of the el- 
bows. These appeared to be arising deep to the 
triceps tendons. Extension of the elbows was 
restricted by 10 degrees and flexion of the left elbow 
by 15 degrees. In each buttock there was a large 
cystic swelling arising deep to the glutei muscles. 
On the outer aspect of the upper part of the left 
thigh there was a small cystic swelling which 
appeared to communicate with the swelling of the 
left buttock. (Fig. 1.) 

Laboratory data were as follows: haemoglobin, 
8.6 gm. per 100 ml.; Wassermann reaction, nega- 
tive; serum calcium varied between 10.1 and 12.6 
mg. per 100 ml. and serum phosphorus between 7.8 
and 8.1 mg. per 100 ml. on several estimations; 
serum alkaline phosphatase varied between 7 and 
12 King-Armstrong units; serum uric acid, 3.3 mg. 
per 100 ml.; urinary calcium, 11.4 mg. per 100 ml. 
with a total output of 118 mg. in twenty-four hours; 
urinary phosphorus, 16 mg. per 100 ml. with a total 
output of 142 mg. in twenty-four hours. 

X-ray films of the chest, hands, feet, knees and 
shoulder girdles showed no abnormalities. X-ray 
films of the elbows showed large soft tissue shadows 
containing opaque calcified areas. (Fig. 2.) The 
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bones showed some demineralisation but did not 
appear to be involved in the overlying “‘tumors.” 
There were similar dense opaque masses overlying 
the joints (Fig. 3) but no evidence of bone involve- 
ment. Loculated fluid levels were shown in the erect 
film. Roentgenographic appearances suggested 
lobulated calcification around the elbows and hip 
joints. 

With the patient under a general anaesthetic the 
tumors of the elbows were explored through 
cruciate incisions. The tumors were cystic and were 
bisected by the triceps tendons. There was a super- 
ficial plane of cleavage but in the deeper part there 
was no capsule, the tumor having several pro- 
longations into the triceps tendons. These tendons 
were divided and the main masses excised. Com- 
plete excision was impossible so the triceps tendons 
were repaired and the wounds drained. 

The tumors of the buttocks were explored 
through cruciate incisions. Again there was a 
superficial plane of cleavage but deeply the tumors 
were intimately related to the insertion of the 
glutei muscles. The glutei maximi were divided in 
order to excise the main mass. On the left side the 
swelling of the buttock was continuous with the 
swelling on the outer side of the thigh, which was 


Fic. 1. Case 1. Preoperative appearance of swelling of 
buttocks and elbows. 
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Fic. 2. Case 1. Preoperative x-ray film of elbows. 


excised incompletely. The glutei were repaired and 
the wounds drained. 

The pathologic report was as follows: The speci- 
mens consisted of tumor-like masses of soft rubbery 
tissue with a relatively well defined fibrous capsule 
on the superficial aspect. On section, bands of dense 
fibrous tissue divided the mass in lobular fashion. 
The loculi contained pale brownish yellow, cheesy 
material in which there was much granular calcific 
material. Also included were several fragments of 
irregularly shaped tissue of similar composition. 
Histologic study showed cystic spaces filled with 


Fic. 4. Case 1. Postoperative x-ray film of elbows. 


Fic. 3. Case 1. Preoperative x-ray film of pelvis and hips. 


necrotic debris containing much calcium. In the 
debris there were numerous giant cells. The walls 
of the cyst spaces were lined by granulation tissue 
containing lipophages. The cyst spaces were 
separated by bands of dense fibrous tissue. 

X-ray films of the excised tumor demonstrated 
the extent of the calcium deposits. The fluid from 
the tumor consisted mainly of calcium phosphate 
and carbonate. 

Postoperative x-ray films showed a small residue 
of calcification over. the posterior aspects of both 
olecrana and humeri. (Fig. 4.) The region of the 
right buttock was almost completely cleared but 
there was still a considerable residue of soft tissue 
calcification in the left buttock overlying the upper 
end of the femur. 

The patient’s convalescence was uneventful. 
Primary healing occurred and he was discharged 
from the hospital on September 14, 1956. 

On July 4, 1957, he was readmitted to the 
hospital complaining of a recurrence of swelling over 
the left elbow and right buttock. The skin over the 


Fic. 5. Case 1. X-ray film of elbows showing recurrence ten months postoperatively. 
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swelling of the elbow had ulcerated and there was a 
calcareous discharge. 

Examination disclosed a cystic swelling measur- 
ing 2.5 by 1.5 cm. over the posterolateral aspect of 
the left elbow with ulceration of the overlying skin 
and a calcareous discharge. Beneath the incision 
scar of the left buttock there was a large cystic 
swelling measuring 12 by 6 cm. overlying the 
posterolateral surface of the head and greater 
trochanter of the right femur, and a cystic swelling 
measuring 5 cm. in diameter overlying the greater 
trochanter of the right femur. 

X-ray films showed a large calcified deposit over 
the posteromedial aspect of the left elbow (Fig. 5) 
and a smaller deposit over the region of the right 
elbow. There was further deposit about the right 
hip joint but no change in the left hip. Results of 
the biochemical tests on the serum and urine were 
unaltered, and the blood urea was within normal 
limits. 

In order to obtain skin closure, the calcified mass 
over the left elbow was excised but excision was in- 
complete. Primary healing occurred and the patient 
was discharged from the hospital on September 
20, 1957. 

In January 1959 he was well but the swelling of 
the elbows and buttocks had increased in size. 
X-ray films show further calcification in the soft 
tissues about the elbows and hips. Values for serum 
and urinary calcium and inorganic phosphorus were 
within normal limits. 


Case u. C. G., a six and a half year old Negro 
boy, was admitted to the University College 
Hospital of the West Indies on March 15, 1957, 
complaining of several small hard nodules over 
both legs of nine months’ duration. The skin over 
many of these nodules was ulcerated and there was 
a “‘chalky” discharge. The patient’s general health 
was good; there was no history of similar lesions in 
any of his relatives. 

Examination disclosed that his physical develop- 
ment was normal for his age. On the anterior and 
lateral aspects of both legs there were numerous 
hard, irregular, subcutaneous nodules and plaques, 
many of which had eroded through the skin pro- 
ducing shallow ulcers, the floor of which consisted of 
a white calcareous substance. (Fig. 6.) The skin 
surrounding these lesions and over the rest of the 
body was normal. 

Laboratory investigations gave the following 
results: Serum calcium, 11.4 mg. per 100 ml.; serum 
phosphorus, 4.5 mg. per 100 ml.; serum alkaline 
phosphatase, 35 King-Armstrong units; urinary 
calcium, 7.7 mg. per 100 ml, with a total output of 
49 mg. in twenty-four hours; Wassermann reaction, 
negative. 

X-ray films showed several superficial deposits of 
calcium ranging from small isolated flecks to large 


Fic. 6. Case 1. Close-up view of nodules over left 
external malleolus. 


collections of about 1 cm. in diameter in the soft 
tissues of both malleoli, ankles and legs. The 
roentgenographic appearance of the hands, feet, 
upper arms, forearms, chest and abdomen was 
normal, 

One of the larger nodules was excised for histo- 
logic examination. The pathologic report was as 
follows: The specimen consisted of an ellipse of skin 
measuring 28 mm. X 16 mm. On the surface there 
were three small nodules and one large nodule 
measuring 4 mm. in diameter. On section, these 
nodules extended through the dermis and into the 
subcutaneous tissue. The epidermis was essentially 
normal. There were large masses of calcified 
amorphous material in the interstitial tissue with 
foreign body giant cell reaction in places. Chemical 
tests revealed the presence of calcium carbonate. 

One year later the patient was well and there was 
no obvious increase in tissue calcification. 


COMMENTS 


Two varieties of idiopathic calcinosis, cal- 
cinosis circumscripta and calcinosis universalis, 
have been described. Wheeler et al. [27] and 
Sunderman and Sunderman [20] state that these 
appellations distinguish degrees of severity of 
the same disease. 

Calcinosis circumscripta affects mainly 
women in the older age group. Deposition of 
calcium occurs symmetrically in the skin and 
subcutaneous tissue of the extremities especially 
around the small joints [zo]. Visceral calcifica- 
tion is rare [20]. Case 11 is an example of this 
variety in a six and a half year old boy with 
calcium deposits mainly in the lower extremi- 
ties but not in relation to the small joints. 
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Calcinosis universalis is a rare disease 
affecting principally children, often with a 
familial tendency. It is characterised by wide- 
spread deposition of calcium in the soft tissue 
and runs a progressive course, often ending in 
death from intercurrent infection. Cole [5] 
described a tumoral type in which massive 
multilocular rapidly growing tumor masses of 
calcium occur in relation to the large joints, 
especially the hip joints. Inclan [9] and Palmer 
[16] reported cases of tumoral calcinosis in the 
hip and elbow regions in Negroes. Ghormley [7], 
commenting on Inclan’s cases, mentioned one 
patient with lesions occurring consecutively 
about the elbows and hips. In Case 1 loculation 
in the tumor mass was demonstrated radio- 
logically by fluid levels on the erect film. This 
feature has been observed by Oosthuizen et al. 
[75]. In Case 1 the masses were intimately 
related to the adjacent muscles and tendons 
rendering complete excision impossible, a 
feature stressed by Inclan [9] and Palmer [16]. 

No abnormality in calcium or phosphorus 
metabolism has been demonstrated. In Case 1 
the apparent high serum calcium and phos- 
phorus values obtained on some occasions can 
be attributed to laboratory errors, but Helper 
[8] has demonstrated hypercalcaemia in one 
case of calcinosis. The inorganic salts in the 
masses consist mainly of calcium phosphate 
and calcium carbonate. Schwinger [18] states 
that these salts are present in the same propor- 
tion as in normal bone. 

The frequent association of calcinosis with 
the collagen diseases has been stressed by most 
authors [1,2,5,10,12,20,21]. Langmead [12] sug- 
gests that calcinosis, scleroderma, dermato- 
myositis and myositis fibrosa are manifestations 
of the same disease. Wheeler et al. [27] have 
found a primary condition, scleroderma or 
dermatomyositis, in each of twelve cases and 
state that in cases associated with scleroderma 
the prognosis for life and function is good, while 
in those associated with dermatomyositis the 
disease is more severe with 15 per cent mortality 
within three years of onset. The relationship 
between joint stiffness and tissue calcification 
has been shown in guinea pigs and an anti- 
stiffness factor has been isolated, but its 
therapeutic value has not been demonstrated 
[73]. 

The treatment of calcinosis is unsatisfactory. 
Excision is ineffective and complete excision of 
large tumoral masses usually impossible. Rapid 


recurrence followed excision in Case 1. Cortisone 
and adrenocorticotrophic hormone (ACTH) 
have produced improvement in isolated cases 
[3,10] but in other cases [19] the disease has 
progressed. Klein and Harris [11] have demon- 
strated radiologic improvement with ethylene- 
diaminetetra-acetic acid in one case. Inclan [9] 
and Clark [4] have obtained some benefit from 
radiotherapy. Parathyroidectomy is valueless. 
Sunderman and Sunderman [20] have shown 
that calcium in the interstitial tissue can be 
mobilised on a calcium-restricted diet alone or 
combined with ammonium chloride. 

The prognosis is unpredictable. Spontaneous 
regression may occur, especially in children [6]. 
This renders assessment of therapy difficult. 
Widespread soft tissue calcification in the new- 
born, often associated with hypercalcaemia and 
fat necrosis and severe systemic disturbance, 
and often resulting in complete recovery [14,17], 
should not be confused with calcinosis. Arendt 
et al. [1] state that the prognosis is better in pa- 
tients who have survived five years. 


SUMMARY 


Two cases of “idiopathic” calcinosis in 
young boys are reported. One patient received 
no treatment; in the other, rapid recurrence 
followed excision. Both patients are well two 
and a half years and one and a half years, 
respectively, after the diagnosis was made and 
show no evidence of collagen disease. The 
literature is reviewed. 
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Hirthle-Cell Tumor of the Thyroid 


MouamMMED H. SALEM, M.B., CH.B., D.S., Woodside, New York 


From the Department of Surgery, Duke Medical Center, 
Durbam, North Carolina. 


HE present day term, Hiirthle-cell car- 

cinoma or macrocellular microalveolar 
Langhans’ struma, was derived from Ewing’s 
[8] original report of two tumors of the thyroid. 
He described them as “encapsulated, small, 
alveolar, large, acidophilic cell adenocar- 
cinomas.” Although named after Hiirthle who 
reported this specific histologic variety of tumor 
of the thyroid in 1894, Barber [3] originally 
demonstrated these cells earlier in 1876. 

Most writers consider Hiirthle-cell carcinoma 
the rarest form of adenocarcinoma of the 
thyroid. However, it is believed to form a 
distinctive group comprising 5 per cent of all 
tumors of the thyroid. The Hiirthle-cell tumor 
has been found predominantly in females and 
most commonly in the fifth decade of life. A 
sixteen year old patient reported on by Golden- 
berg [13] was considered to be the youngest pa- 
tient to date with the tumor. Recently, an 
eleven year old girl with a Hiirthle-cell car- 


Fic. 1. Photograph of the patient six weeks postopera- 
tively (first stage). 
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cinoma of the thyroid with bilateral cervical 
lymphadenopathy was seen and treated by me. 
The purpose of this paper is to present the 
pertinent features of the case. 


CASE REPORT 


An eleven year old Negro girl was referred to the 
Duke Medical Center for evaluation of a goiter of 
thirteen months’ duration. She had apparently 
been in good health until February 1957 when her 
mother noted a [ump in the left anterior side of the 
neck. She was told elsewhere that she had ‘“‘a 
swollen gland,” and no treatment was prescribed. 
Since that time the lump had become progressively 
larger with the appearance of other masses in close 
proximity. Family history did not reveal any 
evidence of disease of the thyroid. 

The pertinent physical findings included a 
diffusely enlarged left lobe of the thyroid gland and 
a firm 3 by 3 cm. irregular mass in the midline over 
the isthmus of the gland. Several hard, non-tender, 
freely movable cervical nodes were palpable 
bilaterally in the paratracheal areas as well as in 
the left supraclavicular region. 

The following laboratory studies were performed, 
and all were within normal limits: hemogram, 
white blood count, determinations of serum 
calcium, phosphorus, alkaline phosphatase, basal 
metabolic rate, radioactive iodine and protein- 
bound iodine test. Metastatic survey of the bone, 
barium enema and barium meal revealed no 
abnormalities. X-ray films of the chest showed 
tracheal displacement to the right by the thyroid 
mass. 

It was believed that the child most probably had 
a papillary carcinoma of the thyroid gland. On 
March 26, 1958, with the patient under general 
orotracheal anesthesia, biopsy of the Delphian node 
disclosed metastatic carcinoma. A combined total 
excision of isthmus, left hemithyroidectomy and 
radical neck dissection was performed using a 
modified double Y incision. (Fig. 1.) The patient 
had an uneventful recovery and was discharged on 
the ninth postoperative day. It was planned to have 
her return in six weeks to undergo right hemi- 
thyroidectomy and radical neck dissection. The 
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histopathology (which will be discussed later in 
detail) revealed a Hiirthle-cell carcinoma with 
metastasis to nineteen of twenty-one nodes. 
(Fig. 2.) 

On May 7, 1958, combined right hemithyroidec- 
tomy and radical neck dissection was performed. 
In this instance the internal jugular vein was 
spared. The pathological study of the specimen 
showed metastatic tumor in two of the eleven 
lymph nodes including spread to the highest node. 
(Fig. 3.) On the first postoperative day tracheot- 
omy was performed to cope with bronchial secre- 
tions. Later laryngoscopic examination proved that 
both vocal cords were freely movable. Repeated 
determinations of serum calcium, phosphorus, non- 
protein nitrogen and electrolytes were essentially 
within normal limits. The tracheotomy tube was 
removed on the sixth postoperative day. The 
wound healed nicely except for a small area of 
slough along the anterior flap which was closed 
secondarily. She was discharged on the twenty- 
seventh postoperative day. Subsequent determina- 
tions of basal metabolic rate on two occasions were 
reported as —13 per cent and +7 per cent. The pa- 
tient’s latest visit was in December 1958 when a 
physical examination revealed keloid scarring of 
the right cervical incision (Fig. 4), but no evidence 
of recurrent carcinoma. Laboratory studies at this 
time were as follows: serum calcium, 9.4 mg. per 
cent; serum phosphorus, 3.8 mg. per cent; and 
protein-bound iodine, 2.7 mEq. per cent using the 
modified Barker method (normal range 4 to 8 
mEq. per cent). It was subsequently discovered 
that the patient had discontinued taking thyroid 
extract medication; she was promptly restarted on 
thyroid extract 120 mg. administered daily on 
which she is to be maintained indefinitely. 

Microscopically, the tumor was characterized by 


Fic. 3. Microscopic picture of lymph node taken from 
right side of neck. 


groups of cells which were rather large in outline 
with a good amount of cytoplasm. (Figs. 2 and 3.) 
The cytoplasm was for the most part homogeneous, 
although there were some vacuolated areas. The 
general pattern of growth of the cells was totally 
irregular and their nucleii were hyperchromatic. 
Throughout the entire tumor, many small blood 
vessels were seen which contained follicular 
structures filled with colloid. The neoplasm was 
classified as a Hiirthle-cell carcinoma of the thyroid 
gland. 


COMMENTS 


Several authors [5,9,13,19] have indicated 
that between 82 and 96 per cent of 110 patients 


#49, 
Fic. 4. Photograph of the patient two months following 
second stage. 
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Fic. 2. Microscopic picture of tumor. 
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with Hiirthle-cell carcinoma were females more 
than forty years old, while our patient was only 
eleven years old. However, Symmers [23] 
reported a case of a six week old infant in 
whom a large tumor of the thyroid gland pres- 
ent from birth was removed as an emergency 
because of respiratory distress; the tumor later 
proved to be of the benign Hiirthle-cell type. 
Morrow [19] also added a case of a child two 
months of age with the same type of tumor 
(Hiirthle-cell adenoma). These two cases in 
infants were explained [19] as having arisen 
from an overgrowth of embryonal thyroid cells. 
Our patient, however, had enlargement of the 
thyroid for thirteen months before seeking 
definitive treatment and is believed to be the 
youngest patient reported on with this type of 
non-neonatal tumor. The chief complaint of 
these patients varied and included (1) a palpa- 
ble painless cervical mass, (2) a gradual increase 
in the size of the neck, (3) dysphagia, (4) a 
choking sensation, (5) nervousness and (6) an 
asymptomatic mass discovered on routine 
examination. 

In contrast to other neoplasms, Hiirthle-cell 
tumor in young patients has a tendency to 
remain encapsulated for some time before local 
and regional metastases appear. Distant metas- 
tases and/or recurrence has been reported in 5 
to 40 per cent of patients [13]. Therefore, even 
though Hiirthle-cell carcinomas may resemble 
benign adenomas clinically, they have the 
potential to metastasize widely, and should 
always be considered as malignant tumors and 
treated accordingly. Collins [6] believed that 
there were two different histologic patterns en- 
countered in this pathologic entity: (1) Hiirthle- 
cell reaction, commonly seen with some instances 
of Hashimoto’s struma, nodular toxic goiter, 
non-toxic adenomata, colloid goiter, lymphade- 
noid goiter, carcinoma and normal thyroid 
gland; was associated with diminished capa- 
bilities of growth and demonstrated a favorable 
prognosis; (2) Hiirthle-cell carcinoma which 
possessed a benign nature and low grade of 
malignancy. Some authors concluded that the 
tumor was probably a benign Hiirthle adenoma 
since the usual criteria of malignancy such as 
mitotic figures, anaplasia, hyperchromicity, 
irregularity of both size and shape of acini, and 
invasiveness of blood vessels and thyroid 
capsule were absent. 

In almost no case was Hiirthle-cell carcinima 
diagnosed preoperatively, although carcinoma 


was suspected clinically before the operation. 
Reports of treatment have varied and included 
simple excision of the tumor, subtotal lobec- 
tomy, total lobectomy and total thyroidectomy 
plus radical neck dissection. Chesky [5] and his 
associates were of the opinion that removal of 
the involved lobe without dissection of the neck 
cured most patients as long as there was no evi- 
dence of tumor outside the gland. Radical neck 
dissection was reserved for those patients in 
whom there was clinical evidence of the spread 
of the tumor, as in our patient, or in patients in 
whom there was residual or recurrent tumor. 
External radiation and radioactive iodine have 
not proved effective [13] in treating Hiirthle-cell 
carcinoma. 

We believe that the proper treatment of a 
patient with Hiirthle-cell carcinoma should be 
surgical removal of the entire thyroid gland and 
bilateral radical neck dissection and postopera- 
tive maintenance on large doses of thyroid 
extract to depress thyroid-stimulating hormonal 
activity. 

SUMMARY 


A case of an eleven year old Negro girl with 
Hiirthle-cell carcinoma of the thyroid and 
bilateral cervical lymphadenopathy is _pre- 
sented. Treatment included total thyroidectomy 
with bilateral radical neck dissection with the 
postoperative maintenance on large doses of 
thyroid extract. 


Acknowledgment: I would like to thank Dr. 
W. G. Anlyan for his helpful advice and 
criticism in writing this paper. 
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From the U. S. Naval Hospital, St. Albans, New York. 


DRENAL rest tumors of the liver are rare 
A neoplasms infrequently encountered at 
autopsy. However, cases are recorded in which 
functional and abdominal symptoms led to 
their discovery at operation. Malignant changes 
in these tumors have been reported but rarely 
[1,5]. 

A case report is presented herein in which 
this tumor was not suspected clinically. A 
Zollinger-Ellison syndrome considered 
because of marked gastric and gastrojejunal 
ulcerations occurring in the ten years prior to 
the patient’s death. Also, an increased incidence 
of adrenocortical hyperplasia and adrenocorti- 
cal nodules has been observed in patients with 
gastroduodenal ulcers [4]. 


CASE REPORT 


G. J. P., a fifty-nine year old white man, entered 
the U. S. Naval Hospital for his last admission 
January 17, 1959, with the chief complaint of 
melena and hematemesis of one days’ duration. 
His past history revealed gastrojejunostomy 
performed in 1946 for “‘gastric ulcer diathesis,” 
and subtotal gastrectomy in 1940 for “‘gastojejunal 
ulcer diathesis.” In 1952, he was readmitted for 
marginal ulcer bleeding which was controlled by a 
medical regimen. Following this admission he had 
repeated episodes of gastrointestinal hemorrhage 
and abdominal pain despite strict medical ulcer 
regimen. He was again admitted to this hospital 
in June 1955, at which time he required numerous 
whole blood transfusions. Exploratory laparotomy 
was performed and a marginal ulcer found at the 
site of the previous gastrojejunostomy. A large 
portion of the remaining gastric pouch was resected, 
splenectomy performed, and gastrointestinal con- 
tinuity restored by gastrojejunostomy (Finney- 
Vonharber type, Billroth 1 procedure). Post- 
operatively, recovery was uneventful. He was 
again admitted in November with a history of 
continuous melena and abdominal pain. Hemo- 
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globin was 3 gm. per cent at this admission. X-ray 
studies revealed a 3 cm. ulcer at the gastrojejunal 
anastamosis. Therapy consisted of numerous blood 
transfusions and Sippy regimen. He improved 
somewhat, but was again admitted in March 1956 
with recurrent symptoms of melena, hematemesis 
and abdominal pain. Numerous blood transfusions 
were again given and transthoracic vagotomy was 
performed. From this time he was treated as an 
outpatient on Sippy diet. No improvement of 
epigastric pain and no apparent gastrointestinal 
bleeding were noted. For two weeks prior to the 
present admission, he had extreme abdominal pain, 
first in the upper then in the right lower quadrant. 

Physical examination on admission revealed a 
cachectic, pale, chronically ill white man in acute 
pain. Blood pressure was 40/0 to 70/o mm. Hg. 
Crusted blood was present in the oral and nasal 
cavities. Chest and heart were normal. Numerous 
healed surgical scars were present on the abdomen, 
and a thoracotomy scar on the left side. A ques- 
tionable mass was palpable in the right upper 
quadrant. Tenderness was present in both upper 
and right lower quadrants. Rectal examination 
revealed tarry feces, and neurologic examination 
was within normal limits. Hemoglobin was 9 gm. 
per cent. Immediately on admission he was given 
whole blood, and clinical signs stabilized with 
apparent cessation of gastrointestinal bleeding. On 
January 22, 1959, because of clinical signs of a 
peritoneal abscess and recurrence of gastro- 
intestinal bleeding, laparotomy was performed and 
a subhepatic abscess found with possible perfora- 
tion of the gallbladder or a marginal ulcer. Blood 
was noted in the jejunum. Jejunostomy was 
performed with cutaneous drainage of the sub- 
hepatic abscess. Postoperatively, he continued to 
have gastrointestinal bleeding with severe abdomi- 
nal pain. He again underwent exploration on 
January 30, and the findings were a 2 cm. gastro- 
jejunal marginal ulcer penetrating into the head 
of the pancreas, an abscess in the lesser omental 
sac, an inflamed gallbladder and a cholecysto- 
cutaneous fistula. Cholecystectomy was performed 
and a T-tube drain left in the common duct. This 
was followed by a Billroth 1 procedure, Post- 
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Fic. 1. Gross view of the liver on cut section which 
reveals the appearance and location of the adrenal rest 
tumor. 


operatively, the patient continued to bleed from the 
gastrointestinal tract, and on February 5 blood and 
feces were noted on the abdominal dressings. On 
February 7 definite icteric sclera was noted, and 
oral methylene blue appeared in the peritoneal 
drainage five minutes after ingestion. On February 
13, another laparotomy was performed for massive 
gastrointestinal hemorrhage, and the findings were 
generalized peritonitis, perforation of an ulcer on 
the lesser curvature of the stomach, perforation of 
the transverse colon, and bleeding from an ulcera- 
tion at the head of the pancreas. Right and trans- 
verse colectomy, repair of the gastric perforation, 
and ileostomy were performed postoperatively, the 
patient showed signs of continued gastrointestinal 
bleeding, peritoneal infection and increasing shock. 
An electrocardiogram performed on February 14 
was interpreted as compatible with a recent anterior 
septal infarct. Blood sugar studies made during 
this last visit were all within normal limits. The 
patient died in coma on February 16. 

At autopsy, the body was that of an elderly, 
poorly nourished, normally developed man appear- 
ing older than his recorded age, weighing approxi- 
mately 40 kg. and measuring 170 cm. The. skin 
and sclera were markedly icteric. The abdomen 
was soft and flat, with the recent unhealed surgical 
incisions overlaid with crusted blood. There was 
a stab wound in the right upper quadrant and a 
patent enterostomy in the right lower quadrant. 
A left upper quadrant wound was present ap- 
parently representing the site of the jejunostomy. 
Disseminated bronchopneumonia was _ present 
throughout all lobes of the lung. The abdominal 
cavity revealed generalized fibropurulent peritonitis 
over all serosal surfaces, 300 cc. of dark red clotted 
blood within the peritoneal cavity, and a 2 cm. 
perforation at the site of the gastrojejunal anasto- 
mosis. An estimated 10 per cent of the stomach 
remained. The tissue of the stomach and jejunum 
at the site of anastomosis was necrotic in the region 


Fic. 2. Low power field of the adrenal rest tumor 
demonstrating the fascicular-like arrangement of the 
cells with the intervening spaces. 


of the perforation and showed a poorly defined 
ulceration on the mucosal area of the stomach 
adjacent to the site of the anastomosis and perfora- 
tion. The jejunum and ileum contained an esti- 
mated 500 cc. of dark semi-solid blood. The cecum, 
ascending colon and transverse colon were absent, 
and the proximal end of the descending colon was 
surgically closed. The pancreas weighed 90 gm. 
and demonstrated only a superficial ulceration of 
the anterior surface of the head. Examination of 
the brain was non-contributory. 

The liver weighed 2,100 gm. was of normal shape, 
slightly enlarged, with a fibropurulent exudate 
over the inferior and anterosuperior surfaces. It 
was firm and rubbery, and on cut section had a 
homogeneous markedly congested, brown to green, 
fine nutmeg appearance. At the hilum, adjacent 
to, but not compressing the vessels or ducts, was a 
spheroidal, soft rubbery 3 cm. orange nodule. It 
was well circumscribed, and surrounded mainly by 
liver parenchyma except at its lower pole where it 
projected slightly under the liver capsule. (Fig. 1.) 
The cut surfaces showed a fine uniform lobulation 
with no evidence of hemorrhage. 

Microscopically, the nodule in the liver consisted 
of a well encapsulated mass of cells, the capsule 
being composed of compact connective tissue 
intermixed with some collapsed biliary ducts. The 
tumor cells (Figs. 2 and 3) were large and poly- 
hedral, with distinct cytoplasmic borders. The 
cytoplasm was eosinophilic and abundant, with 
fine vacuoles throughout. The nuclei were round, 
small and uniform, most of which were hyper- 
chromatic; however, some showed a _ coarse 
chromatin network with a distinct nucleolus. 
Occasional double nuclei were seen within a cell, 
but there was no evidence of mitotic activity. The 
cells were arranged in a fascicular-like fashion 
resembling the zona fasciculata of the adrenal 
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Fic. 3. High power (A) and oil immersion (B) field of the adrenal rest tumor demonstrating the histologic features. 


cortex. Intervening spaces among the cells showed 
no endothelial or reticuloendothelial cell lining; 
however, in some areas there were red blood cells 
in the spaces. Strands of compact connective tissue 
formed trabeculae throughout the tumor. The 
remaining liver parenchyma revealed marked 
passive congestion with some hepatic cell degenera- 
tion in the central areas. The portal areas disclosed 
an increase in connective tissue and some small 
round cell infiltrate. The pancreas demonstrated 
marked fibrosis and chronic inflammatory cell 
infiltrate, with evidence of a chronic ulcer of the 
anterior surface of the head. The adrenals demon- 
strated a prominent cortex with zona fasciculata 
and reticularis consisting of large eosinophilic 
vacuolated cells with small dark round uniform 
nuclei. There was an increase in basophilic cells 
within the anterior lobe of the pituitary and 
invasion of the posterior lobes by strands of 
basophilic type cells. 


COMMENTS 


Adrenal rest tumors (hypernephroma) of the 
liver have been reported occasionally in the 
literature since 1900. They have been found at 
autopsy as small single lesions. Some have 
caused clinical complaints by reason of their 
size. More rarely, some cases produced hor- 
monal abnormalities. Malignant adrenal rest 
tumors are known to metastasize to distant 
organs [5]. 

Ectopic adrenal tissue was thought at first 
to be due to hematogenous transport. How- 
ever, experimental i.ivestigation with the early 
embryo showed the anlagal cells of the adrenal 
cortex to be so situated with respect to the liver, 


kidney, ovary, testis, epididymis and uterus, 
that in embryologic development one could 
easily see the possibility of adrenal rests in 
these organs [2]. 

The tumor has been noted in persons of all 
ages. It appears to occur more frequently in 
females. Adrenal rest tumors have been found 
in either lobe of the liver but more frequently 
in the right lobe. Rarely do they occur in the 
midline, as was the location in our case. Two 
cases have been reported in which the entire 
tumor was contained in the falciform ligament 
[z]. They vary in size from 2 to 22.5 cm. [1,6]. 
All were single tumors except in the rare cases 
of metastases. Most adrenal rest tumors are 
encapsulated and have a yellow to orange 
appearance, except in the cases of large tumors 
when there is superimposed hemorrhage. Most 
are located on the undersurface of the liver 
projecting beneath the liver capsule. Only 
rarely are they surrounded entirely by liver 
parenchyma. The larger tumors, in most 
instances, project well out from the under- 
surface of the liver, but all are apparently 
covered by liver capsule. Only four of seventeen 
cases reviewed revealed an adrenal hyper- 
function syndrome, two of which showed sexual 
precocity, and two a Cushing-type syndrome 
[3,5,7]. In one of the latter cases, a marked rise 
in the urinary excretion of 17-ketosteroids 
occurred [7]. The ages of those patients with 
apparent hormonal imbalance, were from 
nineteen months to seven years. In two patients 
one of which was a five year old boy exhibiting 
sexual precocity, there were metastatic lesions 
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from the apparent primary tumor in the liver 
[5]. In this patient, a primary adrenal rest 
tumor was removed from the liver five years 
prior to death. The remaining patient was a 
twenty-eight year old man with multiple 
involvement of the liver by an apparently 
malignant adrenal rest tumor [7]. 

Histologically, an encapsulated tumor is 
generally present compressing the adjacent 
liver parenchyma. The tumor cells are large, 
round, or polyhedral, with distinct cytoplasmic 
borders. They tend to arrange themselves in 
fascicles similar to the zona fasciculata of the 
adrenal cortex. The cytoplasm is abundant, 
varying from slight to marked vacuolation, 
usually eosinophilic. The nuclei are small, 
round and uniform, and mostly hyperchromatic; 
however, some tumors were described as having 
a pale staining nucleus and large prominent 
nucleoli. There are occasional double nuclei 
seen within a cell. In some tumors there were 
endothelial-lined vascular channels traversing 
among the cells; in others the endothelial lining 
was not apparent. Varying amounts of trabec- 
ulae of connective tissue are noted. Only one of 
the two metastasizing adrenal rest tumors was 
described histologically, and the main variation 
was the inclusion of areas of hemorrhage and 
necrosis. The individual cells were considered 
benign in appearance by the examiner noting 
only occasional double nuclei and mitosis [5]. 

The histologic diagnosis of adrenal rest 
tumors of the liver must be made with caution. 
Apparently adenomas of the liver can resemble 
this lesion. Also, the possibility of metastasis of 
a distant primary tumor must be ruled out. The 
systemic elevation of 17-ketosteroids is demon- 
strated occasionally with the tumor. 


An interesting aspect of this case is the 
gastric and gastroduodenal ulcer diathesis. 
The increased incidence of adrenocortical 
hyperplasia, adrenal adenoma and adreno- 
cortical carcinoma in patients with gastric and 
gastroduodenal ulcer diathesis has been noted 
by investigators [4]. It has also been shown that 
the administration of ACTH and adrenal 
cortisones causes an increased secretion of 
gastric acid [4]. 


SUMMARY 


A case of a fifty-nine year old man with an 
adrenal rest tumor found in the liver at 
autopsy is presented. The patient had a long 
clinical history of gastric and gastrojejunal 
ulcer diatheses. 
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CASE ANALYSIS CLINICS 


Anterior Dislocation of the Shoulder 


RICHARD F, SLaGER, M.D., Columbus, Obio 


From the Department of Surgery, Orthopedic Division, 
Obio State University Medical Center, Columbus, Obio. 

ATIENT M. O., a thirty year old physician, 
goin eae acute pain in the left shoulder 
after falling on his outstretched left hand and 
abducted arm. He presented himself to the 
emergency ward, with the clinical diagnosis of 
an anterior dislocation of the shoulder. 


PHYSICAL EXAMINATION 


The patient was supporting his elbow with 
the opposite hand. The acromion on the left side 
was prominent with flattening of the deltoid 
muscle. Palpation showed the head to be in the 
subcoracoid area. When he attempted to touch 
his right shoulder with his left hand, the elbow 
would not fall against his body (Dugas’ test). 
The nerve and vascular supply to the left upper 
extremity were intact. 


LABORATORY DATA 


Roentgenograms demonstrated an anterior 
dislocation of the head of the left humerus. 


EARLY MANAGEMENT 


The patient was given 100 mg. of Demerol® 
intramuscularly and placed in a prone position 
upon a cart, with the left upper extremity 
hanging over the edge. A sandbag was placed 
under the left clavicle. Ten pounds of weights 
(Fig. 1) were attached to his forearm by skin 
traction. The room was darkened, and he was 
left alone for thirty minutes. Gentle external 
rotation and circumduction at this point 
allowed the humerus to relocate. 

The extremity was then incorporated in a 
double sling or Valpeau dressing. He was 
instructed to maintain the dressing for three 
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weeks. Abduction and external rotation were 
strictly forbidden during this period. 


COMMENTS 


Dislocation of the shoulder seldom occurs in 
children. Among young adults, it most fre- 
quently occurs in athletes and epileptics. 
The anterior dislocation typically occurs in the 
person over thirty years of age who falls upon 
the outstretched hand and abducted arm. In a 
recent study [z], anterior dislocation was 
approximately 100 times more common than 
posterior dislocation. 

It should be noted that roentgenograms often 
provide little help in differentiating between the 
anterior and posterior dislocation. Therefore, 
the examiner should first attempt to palpate the 
head of the humerus. If this is impossible, the 
head can be located by projecting a perpen- 
dicular line anterior to a line between the 
humeral condyles. The humeral head _ will 
project upon this line. However, roentgeno- 
grams should always be taken prior to reduction 
in order to rule out associated fractures, confirm 
the diagnosis, provide a permanent record, and 
for medicolegal reasons. 

Early reduction will cause less pain and 
therefore less resistance. Neurologic complica- 
tions and vascular difficulties also increase with 
the passage of time prior to reduction. 

The method of reduction should be simple 
and atraumatic and should not require a general 
anesthesia. The Kocher method (flexion of the 
elbow with caudal traction and external rota- 
tion of the arm) has been known to cause spiral 
fractures of the humerus, and frequently re- 
quires a general anesthetic. Hippocrates de- 
scribed a method in which the surgeon removes 
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his shoe and places his foot against the lateral 
chest wall. This applies direct traction to the 
upper extremity. Frequently the foot is used as 
a lever to abduct the proximal humerus. If too 
much pressure is applied to the axilla, it can 
cause a brachial plexus palsy. 

At the University Hospital in Columbus, 
Ohio, a modified Stimson maneuver has been 
used. (Fig. 1.) Reduction has occurred in more 
that 75 per cent of the dislocated shoulders 
without the use of general anesthesia. To date 
there have been no complications in approxi- 
mately 150 cases. In those cases which do not 
locate after gentle external rotation and 
pendulum motion, one of the other methods of 
reduction previously described is used. 

If the dislocated shoulder is reduced, the 
hand can easily be placed upon the opposite 
shoulder, with the elbow touching the chest. 

Following reduction of the patient’s first 
dislocation by any method, the shoulder is 
immobilized for at least three weeks in a sling. 
The arm is maintained at the side by an addi- 
tional rigid (non-adhesive) dressing around the 
arm and chest. This period of immobilization 
greatly diminishes the incidence of recurrent 
dislocation. 

After this dressing is removed the patient is 
instructed in circumduction exercises which are 


Fic. 1. Position for modified Stimson’s manuever. 


to be done for five minutes of every wakeful 
hour. This is one assurance against adhesive 
pericapsulitis and a stiff shoulder. 
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Bronchogenic Carcinoma 


James W. Quinn, M.D., Medford, Oregon 


From the Department of Surgery, the Obio State University 
Medical Center, Columbus, Obio. 
Pg year old farmer was referred to Ohio 
Tuberculosis Hospital because of sus- 
pected tuberculosis. He had an eight-year 
history of chronic cough productive of a small 
amount of whitish mucus. For one year prior 
to admission the patient had had weekly 
episodes of hemoptysis and had complained of 
dull aching in the anterior part of the chest. He 
had lost 15 pounds in the past six months. There 
was dyspnea on exertion but no orthopnea, 
paroxysmal nocturnal dyspnea or edema. 
Although sputum smears and cultures for acid- 
fast bacilli were negative, he had been treated 
empirically for nine months with P.A.S. and 
streptomycin. He had smoked an average of 
one pack of cigarettes daily for thirty years. 


PHYSICAL EXAMINATION 


The patient was an emaciated white man 
who appeared chronically ill. He was 5 feet, 
11 inches tall and weighed 129 pounds. His 
temperature was 99°F., pulse 88, respirations 
20 and blood pressure 100/74 mm. Hg. No 
cervical or supraclavicular nodes were palpable. 
There was an increased posteroanterior diame- 
ter of the chest but the lungs were clear to 
auscultation and percussion. The heart rate was 
regular and no murmurs were heard. The liver 
edge was palpable 2 cm. below the right costal 
margin. There was a suggestion of clubbing of 
the fingers. Varicose veins were present 
bilaterally. The prostate was smooth and 2 plus 
enlarged. 


LABORATORY DATA 


The hemoglobin was 10.9 gm. per cent and 
the hematocrit 34 volumes per cent. Urinalysis 
demonstrated an occasional red blood cell and 
7 to 12 white blood cells per high power field. 
The prothrombin time was 68 per cent. The 
fasting blood sugar was 82.5 mg. per cent, the 
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blood urea nitrogen 9.6 mg. per cent and the 
total protein 7.3 mg. per cent. The blood 
volume was 100 cc. per kg. There was an excess 
of plasma as compared with the red cell mass 
which was consistent with the hematocrit. 
Skin tests were negative for tuberculosis, 
histoplasmosis, blastomycosis and coccidioido- 
mycosis. Sputum smears and cultures were 
consistently negative for acid-fast bacilli. 

Roentgenograms of the chest demonstrated a 
nodular infiltration in both apices and evidence 
of emphysema. There was an enlargement of 
the right hilum which was not present in x-ray 
films taken six years previously. A skeletal 
survey revealed no metastatic lesions. 


EARLY MANAGEMENT 


Because we were concerned about the recent 
enlargement in the right hilum, bronchoscopy 
was performed. A friable tumor mass was 
visualized in the right intermediate bronchus 
2 cm. below the right upper lobe bronchus. 
Histologic studies indicated a poorly differ- 
entiated squamous cell carcinoma. 

Pulmonary function studies were obtained to 
evaluate the patient’s ability to tolerate 
pulmonary resection. This showed an obstruc- 
tive type of lung impairment with a vital 
capacity of 89 per cent, a three-second timed 
vital capacity of 83 per cent and maximal 
breathing capacity of 53 per cent. On broncho- 
spirometry it was found that the right lung was 
accounting for 40 per cent of the total minute 
ventilation and oxygen consumption. 

Since there were no signs of inoperability, 
such as vocal cord paralysis, phrenic nerve 
paralysis, pleural effusion or evidence of 
metastases surgery was recommended. 


SURGERY 


A right posterolateral incision was used be- 
cause it affords excellent exposure. A 3 cm. 
tumor mass could be palpated in the area of the 
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distal intermediate bronchus. The mediastinal 
lymph nodes appeared normal on gross exami- 
nation. When the right main pulmonary artery 
was occluded, many ventricular premature 
beats appeared on the electrocardioscope. For 
this reason and because of the patient’s already 
impaired pulmonary function, the right upper 
lobe was not resected. Accordingly, the lower 
and middle lobes were resected, and all visible 
mediastinal and hilar nodes were removed. The 
estimated blood loss was 1,100 cc., and 1,000 cc. 
was replaced. Two tubes were placed in the 
chest for drainage of the pleural space and con- 
nected to underwater seal suction. 

The pathologic report of the removed tissue 
indicated moderately undifferentiated squa- 
mous cell carcinoma of the bronchus with 
metastases to two hilar lymph nodes. 


POSTOPERATIVE COURSE 


Despite the intravenous and oral administra- 
tion of iodides and hourly coughing, the 
roentgenogram of the chest taken the following 
day showed total atelectasis of the remaining 
right upper lobe. Intermittent positive pressure 
breathing with 2 cc. of Alevaire® and 0.5 cc. of 
14909 solution of Isuprel® was given four times 
daily. Frequent tracheal suction was also 
performed but the atelectasis persisted. Bron- 
choscopy was then resorted to, and much thick 
bloody mucus was aspirated from the right 
upper lobe bronchus. A roentgenogram taken 
immediately after bronchoscopy showed good 
aeration of the previously atelectatic lung. 
However, the patient’s cough remained in- 
effectual and atelectasis recurred. Bronchoscopy 
was repeated with good immediate results but 
again atelectasis recurred. Therefore, on the 
fourth postoperative day, tracheostomy was 
accomplished. With frequent suction and the 
use of positive pressure aerosols through the 
tracheostomy tube, it was possible to maintain 
a clear tracheobronchial tree and the atelectasis 
cleared promptly. The tracheostomy tube was 
removed in five days. 

Roentgenograms of the chest on the twelfth 
postoperative day demonstrated a 25 per cent 
pneumothorax with an apical fluid level. A 
closed thoracotomy tube was placed through 
the anterior first intercostal space and con- 
nected to 40 cm. of underwater suction. The 
lung promptly expanded and the tube was 
removed in three days. 


COMMENTS 


Several of the hazards in the management of 
bronchogenic carcinoma were present in this 
patient. The physician should confirm the diag- 
nosis of tuberculosis before wasting precious 
months in the useless administration of anti- 
tuberculous drugs. He must also be aware of 
the frequent coexistence of tuberculosis and 
carcinoma of the lung, and atypical roentgeno- 
graphic findings should be given close scrutiny. 

Although young people tolerate pulmonary 
resection well, the elderly patient often does 
not. Acute right heart failure is a common 
cause of death after pneumonectomy, and 
other patients may become respiratory cripples. 
Therefore, total pneumonectomy cannot be 
used in every case. Lesser procedures’must be 
considered when the preoperative evaluation so 
indicates. It is doubtful that this patient could 
have survived pneumonectomy. 

Due to pain in the chest, ineffectual cough 
and shallow respirations in the immediate post- 
operative period, atelectasis is a constant 
hazard. Usually expectorants such as saturated 
solution of potassium iodide or intravenous 
sodium iodide in addition to hourly assisted 
coughing and early ambulation will prevent this 
complication. Tracheal suction is usually quite 
effective and precipitates a strong cough reflex. 
We believe that the use of intermittent positive 
pressure aerosols as described herein is of great 
help both in the pre- and _ postoperative 
periods. However, if atelectasis occurs despite 
these measures, bronchoscopic aspiration and/ 
or tracheostomy should be used to accomplish 
prompt re-expansion of the lung. 

Pneumothorax should be treated promptly 
by placing a chest tube into the pleural space 
through a trocar and applying 20 to 40 cm. of 
water suction. If treatment is delayed, the 
pleura may become thickened with fibrinous 
deposits which interfere with expansion. The 
tube should not be left in place longer than 
necessary due to the danger of infection. 
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SPECIAL DEPARTMENTS. 


Surgery Court Cases 


Howarp Newcoms Morse,* Atlanta, Georgia 


SWANSON VS. WIESENFELD 


Appellate Division of the Superior Court of 
New Jersey 


24 N. J. Super. 576, 95 A. 2d 161 


A fifty-five year old housewife stepped out the 
back door of her home onto a porch to empty 
some trash when a gust of wind blew the storm 
door against her. She was knocked off the porch 
backward to the ground. This caused a com- 
minuted fracture of her right leg in the area of 
the knee. An ambulance was summoned, and 
after she received first aid she was removed to 
the Perth Amboy Hospital. She called her 
family physician. He arranged for her to be 
treated by an orthopedic surgeon. 

The admitting diagnosis and examination, as 
well as the roentgenograms, showed fractures of 
the tibial plateau of the knee and also the 
fibular head. Multiple fragments of the tibia 
were observed. A closed reduction was per- 
formed, with the patient under anesthesia, and 
a cast was applied from the mid-thigh to the 
toes. The postoperative condition of the patient 
appeared to be good. Roentgenograms of the 
leg, ankle and knee taken after reduction of the 
fracture showed the femur to be normal. How- 
ever, there was a comminuted fracture of the 
lateral 114 inch of the tibia with moderate 
spreading of the fragments, and a frac- 
ture through the neck of the fibula without 
displacement. 

The patient’s leg was elevated, and an ice 
cap was applied to her knee. Later in the after- 
noon of the same day the surgeon visited the 


patient at the hospital and asked her how she 
felt. She complained of pain in her leg. The 
surgeon told her to move her toes as much as 
she could. Later in the day morphine and a 
sedative were administered to help her 
rest. 

The following day the patient received some 
morphine to relieve the pain in her knee, and 
she slept for long intervals. Circulation ap- 
peared to be good in the toes, although she 
could not move them. On two occasions, on the 
theory that she was neurotic, a placebo injec- 
tion was administered and she slept afterward. 

The next day the patient complained of pain 
and inability to move her toes. Again, on the 
third day, she reported inability to move her 
toes. Her toes had become bluish in color and 
were somewhat cold. The surgeon bivalved the 
cast and the circulation seemed to improve. 
She rested comfortably for the remainder of 
the day. 

On the fourth day the surgeon removed the 
cast. There was no sensation in the patient’s 
toes, and she was unable to move them. They 
were bluish in color. The surgeon ordered a 
spinal anesthesia but the right foot failed to 
“‘warm up.” He then ordered a lamp treatment 
for the foot. 

The patient’s family physician came in and 
ordered the lamp turned off. He then called a 
specialist in peripheral vascular diseases for a 
consultation with him and the surgeon. The 
specialist ordered her leg lowered and head 
elevated, and he suggested the use of an 
oscillating bed. The patient was transferred in 
the afternoon of the same day to St. Peter’s 
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Hospital in New Brunswick, New Jersey, where 
an oscillating bed was available. The final 
diagnosis at the Perth Amboy Hospital had 
been a fracture of the right tibial plateau, a 
fracture of the neck of the right fibula, and 
thrombosis of the popliteal artery. 

Three operations were performed upon the 
patient by a second surgeon, an associate of the 
specialist. On the day she entered St. Peter’s 
Hospital, longitudinal incisions were made in 
the lower leg to reduce the pressure; on the 
seventh day, a guillotine amputation was per- 
formed below the knee; and on the twenty- 
sixth day, another amputation at approximately 
the mid-thigh was performed. The amputations 
were made necessary by a gangrenous condition 
which had developed because of interference 
with the circulation in the patient’s leg. 

The patient brought an action in the Superior 
Court of Middlesex County, New Jersey, seek- 
ing recovery of damages for injuries allegedly 
attributable to the malpractice of the ortho- 
pedic surgeon (the first surgeon). A jury re- 
turned a verdict for the patient and the court 
entered judgment accordingly. The surgeon 
appealed. 

The cause of the interference with circulation 
and the question of whether the surgeon should 
have foreseen this difficulty, or ought reasona- 
bly to have anticipated it and guarded against 
it, was the crux of the issue in this case. The pa- 
tient claimed that the blood supply to the leg 
was cut off by the normal swelling of the leg 
beneath the cast, in the vicinity of the fracture; 
that the cast should have been bivalved earlier 
than it was; and that the surgeon’s failure to do 
so was the proximate cause of the gangrene. 
The surgeon contended that failure to bivalve 
the cast sooner than he did was not the proxi- 
mate cause of the gangrene; that the necessity 
for the amputation was the obliteration of the 
anterior tibial artery (at the site of the fracture) 
caused by the fracture and the consequent 
interference with the blood supply. 

The Appellate Division of the Superior Court 
of New Jersey reversed the decision of the court 
below. The Appellate Division declared: “. . . 
the circumstances were not such as to exclude 
the idea that the circulatory interference, 
resulting in gangrene, was due to a cause 


with which the defendant (the surgeon) was 
unconnected.” 


SHULL VS. SCHWARTZ 
Supreme Court of Pennsylvania 


364 Pa. St. 554, 73 A. 2d 402 


After an operation was successfully per- 
formed, a hospital intern was directed to 
remove the stitches. Such service constituted 
part of the postoperative treatment of the pa- 
tient. The stitches were not removed by the 
intern in the presence, or under the supervision, 
of the surgeon who performed the operation. 
Nine days after the operation the patient was 
discharged from the hospital and returned to 
her home. She continued to feel pain, was un- 
comfortable and was taken to the surgeon’s 
private office for examination. It was then 
discovered that two stitches had not been re- 
moved from the incision by the intern. The 
surgeon removed the stitches and dressed the 
wound. The patient became dissatisfied and 
employed another doctor who subsequently 
treated her. 

The patient filed an action in the Court of 
Common Pleas of Philadelphia County, Penn- 
sylvania, against the surgeon to recover 
damages for injuries sustained. The court 
rendered judgment in favor of the surgeon, and 
the patient appealed. 

The question presented was: Were the two 
stitches left in the incision a result of negligence 
on the part of the surgeon? The Supreme Court 
of Pennsylvania answered this question in the 
negative and consequently affirmed the decision 
of the lower court. The Supreme Court ruled 
that a surgeon’s liability does not apply, after 
the operation is concluded, to treatment ad- 
ministered by floor nurses and internes in the 
regular course of the services ordinarily 
furnished by a hospital. They would clearly be 
acting exclusively on behalf of the hospital 
when giving such care and attention and not as 
assistants to the surgeon. The Court stated: 
“Even though the intern had been negligent 
in postoperative treatment, where the surgeon 
did not personally participate therein, the 
surgeon cannot be held liable.” 
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The Diagnostic Corner 


An example of a fulminating acute condition of the abdomen 
characterized by the sudden onset of severe abdominal pain, shock 
and rising polymorphonuclear leukocytosis, a condition almost 
always fatal unless early surgery is performed. 


Sipney W. NELSON, M.D., Columbus, Ohio 


From the Department of Radiology, Ohio State University 
Medical Center, Columbus, Obio. 
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— fifty-six year old Negro housekeeper was well until 9:00 P.M. on 
April 15, 1958, at which time she noted a dull aching pain in the upper 
abdomen bilaterally. This pain did not radiate, but two hours after onset it 
was present in the right lower quadrant. It was a severe aching pain which 
prohibited sleep. The patient obtained relief by lying on her left side and 
flexing her right thigh. She did not vomit until eleven hours after the onset of 
her illness, at which time the emesis was seen to consist of clear fluid with 
some food particles. She tried to ingest some tea but was unable to do so. 
Since the onset of the abdominal pain she had noted no passage of flatus. 
There had been no diarrhea, melena or tarry stools. At the time of admission 
to the Ohio State University Hospital at 3:00 p.m. on April 16, 1958, she 
complained of severe generalized abdominal pain and a feeling of being cold. 

Physical examination showed the patient to be well developed and well 
nourished, although it was obvious that she was acutely ill and in pain. The 
skin was cold and clammy, and the mucous membranes were pale. Tem- 
perature was 98.6°F., pulse rate 140 per minute, respirations 30 per minute. 
Blood pressure was 86/0 mm. Hg. The chest was clear to auscultation and 
percussion. The abdomen was slightly distended and there was voluntary 
muscle guarding over the entire abdomen. The bowel sounds were markedly 
diminished although they could occasionally be heard. Pelvic examination 
demonstrated a retroverted uterus. The examiner believed that there was a 
‘sensation of a mass” nearly filling the pelvis. 

The white blood count was 19,150 per cu. mm. on admission, with a 
differential consisting of 7 per cent non-segmented neutrophils, 65 per cent 
segmented neutrophils, 27 per cent lymphocytes and 2 per cent eosinophils. 
Hemoglobin was 17.5 gm. per cent on admission, and the hematocrit was 
55 per cent. Urinalysis was normal, as were blood electrolyte and serum 
amylase studies. Six hours after admission the white blood count was 
22,800 per cu. mm. with a differential count showing 26 per cent non- 
segmented forms, 62 per cent segmented neutrophils and 12 per cent 
lymphocytes. Hemoglobin was 19 gm. per cent and hematocrit 57 per cent. 
X-ray films of the abdomen (opposite) showed a large soft tissue mass 
occupying the lower abdomen. A barium enema showed a mass extrinsic to 
the colon, which mass had displaced the sigmoid colon upward and to the 
right, the mass apparently lying in the anterior portion of the abdomen 
rather than in the retroperitoneal area. What is your diagnosis? 


Please turn page for answer 


971 


The Diagnostic Corner 


Diagnosis: Massive infarction of the jejunum and ileum due to mesenteric 
thrombosis and volvulus of the infarcted bowel. 
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The relatively sudden onset of generalized abdominal pain and shock in a 
middle-aged woman with a large mass in the lower abdomen led to an 
erroneous diagnosis of a large twisted ovarian cyst. For this reason, in addi- 
tion to the fact that the patient was acutely ill with a rising white blood cell 
count, she was transferred to the Gynecology Service for emergency 
laparotomy. At laparotomy it was obvious that almost the entire small 
bowel was infarcted. The General Surgery Department was notified 
immediately, and all except 2 feet of the proximal small bowel and 2 feet of 
the distal small bowel were removed. End-to-end anastomosis was per- 
formed. The patient did well following surgery, except for a moderately 
severe episode of paralytic ileus. 

The x-ray findings of the large mass of water density in the lower abdomen 
(arrows, opposite) are certainly not diagnostic of massive infarction of 
bowel, although such a clinical condition should be strongly suspected in 
any patient who has a relatively sudden onset of severe constant generalized 
abdominal pain, sometimes radiating through to the back, which does not 
respond to ordinary analgesics. Furthermore, the relatively rapid onset of 
shock and a rapidly rising total white blood count and leukocytosis should 
certainly raise the spectre of a mesenteric vascular lesion. The infarcted- 
bowel, particularly in mesenteric venous thrombosis, becomes very edema- 
tous and there is a great deal of blood and fluid in the lumen. This causes an 
appearance of a “tumor” on x-ray examination. This has been called the 
“‘pseudo-tumor”’ sign. Although the “tumor” looks very large on the x-ray 
film, it is of interest that the patient had no suspicion that she had a tumor, 
which is usually not the case in patients who have large neoplasms such as 
ovarian cysts, uterine fibroids, etc. In the latter instances the patient is 
usually aware of a tumor unless marked obesity prevents this awareness. A 
clinical point of interest which is said to be indicative of volvulus was the 
fact that the patient obtained relief from her pain by lying on her left side 
and flexing her right thigh. A “position of comfort” has been described as 
being indicative of volvulus, and is apparently due to the fact that the pa- 
tient is sometimes able to find a position in which there is no tension on the 
twisted mesentery of the twisted segment of bowel. 
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D. P. Hatt, M.p., Surgical Department, University of Louisville, Louisville, Kentucky 


UNITED STATES OF AMERICA 


SAMUEL DAVID GROSS 


qe. Davin Gross, who was called “‘the master of American surgery,” 
was probably the most notable surgeon between the French and 
Germanic periods of surgery. Gross was born near Easton, Pennsylvania in 
1805, the year of the battles of Austerlitz and Trafalgar. Brought up among 
the stoic, honest, hard-working Pennsylvania Dutch, he spoke a mixture of 
English and German and. knew very little English until he was fifteen 
years of age. 

In 1828, at the age of twenty-three, he received an M.p. degree in the 
third class graduated from Jefferson Medical College. He opened an office in 
Philadelphia but soon moved to Easton. He often said that his stimulus was 
his “‘ambition” and his “poverty.” 
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Five years after his graduation from Jefferson Medical College (1833) he 
was appointed demonstrator of anatomy at the Medical College of Ohio, 
and in 1835 he became professor of pathological anatomy in the Cincinnati 
Medical College where he was an intimate of Willard Parker. 

He came to the University of Louisville School of Medicine as professor of 
surgery in 1840. With the exception of one year when he was professor of 
surgery at the University of the City of New York, he remained in Louisville 
for sixteen years and was happy and hospitable with his family, his students 
and his friends. His colleagues in Louisville at the time were Daniel Drake, 
Charles Caldwell and Austin Flint, Sr. This group was important in making 
Louisville one of the medical centers in the West. While he was at the 
University of Louisville, his book entitled “‘Diseases, Injuries and Mal- 
formations of the Urinary Organs” (1851) and another pioneer work, 
“Foreign Bodies in the Air Passages,” (1854) were published. 

In 1856 he was appointed professor of surgery at Jefferson Medical 
College shortly after the retirement of Mutter. Three years after entering 
upon active duties at Jefferson he published the first all-American textbook 
on surgery entitled ““A System of Surgery.” This was a monument to his 
untiring efforts. 

As a surgeon, Gross was thorough in eliciting a patient’s history. He was 
a superb operator with a vast experience and equally extensive knowledge 
of the literature of his profession; therefore, he was scarcely ever perplexed. 
His experiments were published in 1843 in a monograph on “‘ Wounds of the 
Intestines.” This was the foundation for later studies by American surgeons 
in this field. He was first to advocate abdominal section in rupture of the 
bladder, the use of adhesive plaster in fractures of the legs, amputation in 
senile patients with gangrene, and the immediate uniting of the severed 
tendon. His history of surgery in Kentucky (published in 1851) and of sur- 
gery in America (including the year 1876) are both authoritative and 
accurate monographs. 

His influence on the medical profession was near to magic but wholesome. 
For many years he attended the annual meetings of the American 
Medical Association and the American Surgical Association. He was the 
founder and first president of the American Surgical Association in 1880. 
Samuel David Gross died in 1884. “‘He had no muddy thoughts or weedy 
words.” 
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EUROPE 


ALFRED ARMAND LOUIS MARIE VELPEAU 


ALFRED ARMAND Louis MariE VELPEAU was born near Tours, France in 
1795, and was the son of a blacksmith. The boy was quiet, very thoughtful 
and did not mix with children of his own age but spent all his spare time in 
learning to read. His father’s house contained three books, the works of 
Hippocrates, the “Poor Persons Physician” and “The Rustic Mason.” 
Velpeau taught himself to read using these books, after which he began to 
look for knowledge in every direction. He was not able to obtain new books, 
so he memorized these three old books and taught himself to write. 

Wrapping all his earthly possessions in a handkerchief, with a week’s 
supply of food and the sum of 37 francs in his pockets, he set out for 
Tours to begin the study of medicine. He lived in a garret, and ate bread 
and cheese which his mother sent him once a week. During the day he 
made rounds of the hospital and the dissecting room, and spent his nights in 
laborious study. Bretonneau, who was a distinguished physician of his time, 
became interested in Velpeau. Through Bretonneau’s kindness, the authori- 
ties of the Tours Hospital were persuaded to cancel the usual fee that was 
paid by students of medicine. Velpeau journeyed to Paris and, with the aid 
of Cloquet, obtained a position in the Saint Louis Hospital. It was here that 
he gained both the anatomic and the physiologic prizes and earned money 
by delivering lectures in anatomy and surgery to junior medical students. 
He obtained his medical degree in 1823 and became chief of the surgical 
clinic in the hospital of the school of medicine in Paris. In 1824 he was 
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appointed Professor agrégé and became a substitute for various teachers. At 
this time he was appointed surgeon to La Pitié and La Charité. He was 
elected professor of clinical surgery in competition with Lisfranc, Sanson and 
Blandin. He held this position for approximately thirty years. 

Velpeau probably had the greatest consulting practice in the city of Paris, 
but the greatest surgical operative practice was divided between Lisfranc 
and Roux. Velpeau was not considered a scientific surgeon but a teacher and 
surgical technician. Oliver Wendell Holmes wrote (in a discussion of Velpeau) 
that, ‘a good sound head over a pair of wooden shoes is a good deal better 
than a wooden head belonging to an owner who cases his feet in calfskin.” 

Velpeau made many contributions to surgery such as “A Treatise On 
Surgical Anatomy” published in 1823. His three-volume treatise on opera- 
tive surgery with an attached atlas was published in 1832. His monumental 
book on “Diseases of the Breast” (1854) was probably one of the most 
important contributions to this subject in his time. 

Velpeau’s bandage is known to every surgical student, and it has been 
used through the years as a monument to the originator. It is a classic 
dressing. Velpeau’s hernia is a femoral hernia in front of the vessels and is 
widely known. Velpeau’s method of excising the upper jaw and the wrist and 
his method of neurectomy of the inframaxillary nerve have been very 
popular. 

This great man of the French school of surgery died in 1867. On his death 
bed he murmured words which he had lived by. They certainly could be well 
followed today: “Il ne faut pas étre paresseux; travaillons toujours” (One 
must not be idle; we should always work). 
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Hodgkin’s disease of, 348 
metastatic carcinoma of, treated with hormones, 538 
Burns 
acid debridement of, in rats and men, 676 
early management of, 679 
flash, and scalds in monkeys, lack of efficacy of fluid 
therapy in, 690 
severe, dextran therapy in, 684 
treatment of victims with, after Lady of Angel 
School disaster, 814 


Csicinceis, 951 
Cancer 
mammary, hypophysectomy for, 544 
of breast, oophorectomy and adrenalectomy for, 553 
of cervix, metastases in, 343 
of prostate 
adrenalectomy for, 562 
bilateral orchiectomy for, 573 
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Cannula for biopsy of brain, 63 
Carcinoid syndrome, malignant, treated with cortisone, 
prednisone and antiserotonin compound 45-40, 
84 
Carcinoma 
bronchogenic (CAC), 966 
metastatic, of breast, treated with hormones, 538 
of large bowel with ureteral metastasis, 244 
of left colon and rectum, abdominopelvic node dissec- 
tion for, 188 
of thyroid, 908 
Case analysis clinics 
Anterior dislocation of shoulder, 964 
Bleeding Meckel’s diverticulum in adult, 123 
Bronchogenic carcinoma, 966 
Hemorrhage, massive, 
251 
Hiatus hernia and acid peptic disease, 120 
Osteomyelitis of lumbar vertebral body after drain- 
age of subdiaphragmatic abscess, 377 
Postinfectious thrombocytopenic purpura, 118 
Solitary pulmonary nodules, 253 
Subarachnoid hemorrhage, 374 
Cecum, obstruction of, 938 
Cervix, metastases in cancer of, 343 
Chlorophyllin, sodium-copper, inhibition of Russell’s 
viper venom by derivatives of, 48 
Cholangiography, operative 
new T tube for, 926 
through Foley catheter, 332 
Cholecystitis, acute, cholecystography in, 866 
Cholecystography 
history of, 206 
in acute cholecystitis, 866 


from sigmoid diverticula, 


Chylothorax, spontaneous, in neonatal period, 870 
Cirrhosis 
hepatoma and portal hypertension, left hepatic lobec- 
tomy and portacaval shunt for, 934 
of liver and bleeding esophageal varices, 369 
portal, 906 
Clamp, intestinal, new type of, 921 
Colitis, ulcerative, surgery for, 152 
Colon 
aganglionic lesions of, 134 
diseases of, symposium on, 133-205 
left, and rectum, surgery for carcinoma of, 188 
or jejunum used for esophageal substitution (E), 
833 
perforating injuries to, 641 
right, unusual lesions of, 179 
Common duct, exploration of, cholangiography during, 
332 
Cortisone for treatment of malignant carcinoid syn- 
drome, 84 
Court cases, surgery, 108, 255, 380, 968 
Craniocerebral injuries, acute, 702 
Curette for embolectomy, 918 
Cushing’s disease, 236 
Cushing’s syndrome, adrenalectomy for, 449 
Cyanosis following cardiopulmonary bypass, 885 


Cysts 
epidermoid, of spleen, 242 
mesenteric, 878 


Darvon compound, use of, after anorectal surgery, 
316 
Debridement, acid, of burned rats and men, 676 
Dermatofibrosarcoma protuberans, 97, 301 
Dextran therapy in severe burns, 684 
Diagnostic corner 
Dissecting traumatic aneurysm of descending tho- 
racic aorta, 110 
Duodenal stenosis proximal to ampulla of Vater, 114 
Large hyperplastic parathyroid gland, 384 
Mechanical obstruction of rectosigmoid due to endo- 
metriosis, 260 
Mesenteric thrombosis and volvulus, 970 
Disc 
herniated intervertebral lumbar, removal of, 27 
traumatized or degenerated lumbar intervertebral, 
studies and criteria for diagnosis of, 717 
Diseases of colon, symposium on, 133-205 
Dislocation 
anterior, of shoulder (CAC), 966 
recurrent and anterior, of shoulder, 628 
Diverticula 
of duodenum, 233 
sigmoid, massive hemorrhage from (CAC), 251 
Diverticulitis of sigmoid, surgery for, 192 
Drainage, bile, in dog and man, 57 
Duodenum 
diverticula of, 233 
ulcer in, elective surgery for (E), 4 


Editorials 
Adrenocortical 
tion, 266 
Considerations in use of jejunum or colon for esophag- 
eal substitution, 833 
Cooperation versus conflict in surgical pathology con- 
sultation, 1 
Elective surgery for duodenal ulcer—a graded ap- 
proach, 4 
Has time come to classify peptic ulcers?, 835 
Notes on visit to U.S.S.R., 609 
Respect the skin, 265 
Embolectomy, curette for, 918 
Embolism, fat, after trauma to bone, 821 
Endocrine 
deficiencies of surgical origin, 580 
dependency of tumors of thyroid, 533 
disease, anterior transabdominal adrenalectomy for, 
497 
glands, surgery and, monograph on, 393-607 
homografts, status of, using Millipore diffusion cham- 
ber technic, 588 
tumors of ovary, 519 
Endocrinectomy, effect of, on ascites, 512 
Endometriosis causing mechanical obstruction of recto- 


sigmoid (DC), 260 


hyperfunction—surgical considera- 
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Enterocolitis, pseudomembraneous, 292 

Epiphysis, separation of lower femoral, 756 

Esophagus, substitution of, with jejunum or colon (E), 
833 


i. ace and jaw, cartilaginous tumors of, 852 
Femoral neck, intramedullary prosthetic replacement in 
fractures of, 745 
Femur 
lower, separation of epiphysis of, 756 
neck of, insertion of multiple nails in fractures of, 13 
Finger tip, pedicle flaps for amputations of, 847 
Fistula, postoperative pancreatic, 898 
Flap 
grafts, cross chest, 804 
retrograde, for coverage of wounds, 809 
Fluid therapy, lack of efficacy of, in flash burns and 
scalds in monkeys, 690 
Football injuries to shoulder girdle, 633 
Foreign body 
intra-abdominal complications caused by ingestion of, 
223 
surgical, transfixion of aortic valve with, 364 
Fractures 
and non-unions of shafts of long bones of lower ex- 
tremity, chemical osteosynthesis of, 733 
of femoral neck 
insertion of multiple nails in, 13 
intramedullary prosthetic replacement in, 745 
of surgical neck of humerus, classification and treat- 
ment of, 617 


Gallbladder 
disease of, associated with massive intraperitoneal 
hemorrhage, 361 
traumatic rupture of, 103 
Gallstones, disappearing, care of patients with, 336 
Gangrene, gas, without visible portal of entry, 77 
Gastrectomy, subtotal, followed by small intestinal 
obstruction from phytobezoars, 318 
Glutamic oxalacetic transaminase levels to evaluate 
acute injury to head, 713 
Goiter, retropharyngeal, pathognomonic sign for, 949 
Grafts 
cross chest flap, 804 
experimental evaluation of, in canine inferior vena 
cava, 40 
Granulomas, eosinophilic, of stomach, 352 
Gunshot wounds 
of abdominal aorta, 941 
of heart, 788 


H and and digits, small arteries of, 837 
Head 
acute injury to, evaluated by glutamic oxalacetic 
transaminase levels, 713 
trephination for closed injuries to, 707 
Heart, gunshot wounds of, 788 
Heart-pulmonary bypass, cyanosis following, 885 
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Hemorrhage 
massive, from sigmoid diverticula (CAC), 251 
massive intraperitoneal, and acute cholecystitis, 361 
secondary to anticoagulant therapy, small bowel ob- 
struction due to, 945 
subarachnoid (CAC), 374 
Hemorrhoids, management of, 154 
Hepatoma, cirrhosis and portal hypertension, left 
hepatic lobectomy and portacaval shunt for, 
934 
Hernia 
femoral, in pediatric patients, 904 
hiatal, and coronary thrombosis, 100 
hiatus, and acid peptic disease (CAC), 120 
inguinal, in pediatric patients, 45 
ventral, repair of, 330 
Heterografting and primary excision in treatment of 
burns, 679 
Hodgkin’s disease 
of breast, 348 
of small intestine, 247 
Homografts 
bone, fixed with intramedullary nail to femoral shaft 
of dog, 762 
endocrine, status of, using Millipore diffusion cham- 
ber technic, 588 
Hormones in treatment of metastatic carcinoma of 
breast, 538 
Humerus, fractures of surgical neck of, 617 
Hiirthle-cell tumor of thyroid, 956 
Hyperinsulinism 
and islet cell tumors of pancreas, 268 
caused by fibrogenic mesodermal tumors, 420 
clinical and surgical aspects of, 413 
Hyperparathyroidism, diagnosis and management of, 
394 
Hypertension, portal 
and bleeding esophageal varices, 369 
caused by penetrating abdominal trauma, 651 
Hypophysectomy for metastatic mammary cancer, 544 
Hypovolemia, traumatic, volume replacement in, 694 


Ticum, creation of continent urinary bladder with 
segment of, 50 
Infarction of jejunum and ileum (DC), 970 
Ingrown toenail operations, retractor for, 928 
Injuries 
acute arterial, in civilians, 775 
acute craniocerebral, 702 
acute, to head, evaluated by glutamic oxalacetic 
transaminase levels, 713 
closed, to head, trephination for, 707 
from rotary power mowers, 817 
intrathoracic, after automobile accidents, 827 
non-penetrating, to spleen, 646 
perforating, to colon, 641 
radial nerve, in fractures of humeral shaft, 625 
to nerves, avoidance of, in perineal prostatectomy, 23 
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Intestine 
perforations of distal large, produced by intraluminal 
traumas, 665 
small 
Hodgkin’s disease of, 247 
primary tumors of, 33 
sarcomas of, 320 
Intussusception of appendix, 106 


[= chronic idiopathic, 339 
Jaws and facial regions, cartilaginous tumors of, 852 
Jejunum or colon for esophageal substitution (E), 833 


Lady of Angel School disaster, 814 
Leiomyosarcoma in rectovaginal septum, 309 
Lesions 
aganglionic, of colon, 134 
of right colon, 179 
Liver 
adrenal rest tumor of, 960 
portal cirrhosis of, 906 
Lobectomy, left hepatic, and simultaneous portacaval 
shunt, 934 
Lumbar 
discs, herniated intervertebral, removal of, 27 
intervertebral discs, traumatized or degenerated, 
diagnosis of, 717 


Malignant carcinoid syndrome treated with cortisone, 
prednisone and antiserotonin compound 45-40, 
84 

Meckel’s diverticulum, bleeding, in adult (CAC), 123 

Melanoma, metastatic, of stomach, 94 

Mesentery, cysts of, 878 

Metastases in cancer of cervix, 343 

Metastasis, ureteral, secondary to carcinoma of large 
bowel, 244 

Millipore diffusion chamber technic used in endocrine 
homografts, 580 

Monograph on surgery and endocrine glands, 393-607 

Mononucleosis, infectious, and bleeding esophageal 
varices, 369 

Myasthenia gravis, thymectomy for, 404 


Neonatal period, spontaneous chylothorax in, 870 

Nerve, radial, injury to, in humeral shaft fractures, 625 

Nerves, avoiding injury to, in perineal prostatectomy, 
23 

Neurofibrosarcoma, retroperitoneal pelvic, 80 


Obstruction 
bowel, due to hemorrhage secondary to anticoagu- 
lant therapy, 945 
large bowel, 168 
mechanical, of rectosigmoid due to endometriosis 
(DC), 260 
of cecum, 938 


Occlusion of small intestine caused by phytobezoars, 318 
Oophorectomy and adrenalectomy for cancer of breast, 


553 
Orchiectomy, bilateral, for carcinoma of prostate, 573 
Ostamer for bone fixation, 730, 733 
Osteomyelitis of lumbar vertebral body after drainage 
of subdiaphragmatic abscess (CAC), 377 
Ostéosynthesis, chemical, 730, 733 
Our surgical heritage 
Abernethy, John, 128 
Beaumont, William, 257 
Colles, Abraham, 259 
Dorsey, John Syng, 127 
Dudley, Benjamin Winslow, 386 
Gross, Samuel David, 974 
Syme, James, 388 
Velpeau, Alfred Armand Louis Marie, 976 
Ovary, endocrine tumors of, 519 


Pancreas 
islet cell tumors of, and hyperinsulinism, 268 
postoperative fistula of, 898 
ulcerogenic tumors of, 424 
Pancreatitis, experimental hemorrhagic, in dogs, effect 
of serum albumin in, 891 
Paraganglioma, retroperitoneal non-chromaffin, 70 
Parathyroid gland, large hyperplastic (DC), 382 
Pedicle flaps, local, in traumatic amputations of finger 
tip, 847 
Perforations of distal large intestine produced by intra- 
luminal traumas, 665 
Pericardium, tamponade of, 782 
Pheochromocytoma in adult and child, 458 
Phytobezoars, occlusion of small intestine due to, 318 
Pneumatosis cystoides intestinalis, 283 
Polyps, inflammatory gastric, 352 
Prednisone for treatment of malignant carcinoid syn- 
drome, 84 
Presidential address, American Association for Surgery 
of Trauma, 609 
Prolapse and procidentia, rectal, 144 
Prostate, cancer of 
adrenalectomy for, 562 
bilateral orchiectomy for, 573 
Prostatectomy, perineal, avoidance of nerve injury in, 23 
Prostheses, intramedullary, for fractures of femoral 
neck, 745 
Pulmonary nodules, solitary (CAC), 253 
Purpura, postinfectious thrombocytopenic (CAC), 118 


Rectovaginal septum, classification of lesions in, 309 
Rectum 
and left colon, surgery for carcinoma of, 188 
prolapse and procidentia of, 144 
Refrigeration, dry ice, to delay inevitable amputation, 
326 
Resection and replacement of obstructed superior vena 
cava, 6 
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Retractor 
for biliary surgery, 924 
for ingrown toenail operations, 928 
Retroperitoneum 
non-chromaffin paraganglioma in, 70 
pelvic, neurofibrosarcoma of, 80 
Roentgenograms, pre-employment, for diagnosis of 
structural deviations in lumbosacral spine, 228 
Rotary power mowers, injuries from, 817 
Rupture 
of distal biceps brachii tendon, 636 
spontaneous, of cervical thoracic duct, 249 
traumatic, of gallbladder, 103 


Safety at home, 798 
Sarcomas of small intestine, 320 
Serum albumin, effect of, in experimental hemorrhagic 
pancreatitis in dogs, 891 
Shoulder 
anterior dislocation of (CAC), 966 
girdle, football injuries to, 633 
recurrent anterior dislocation of, 628 
Sigmoid, diverticulitis of, surgery for, 192 
Sigmoidoscopy, routine, hospital use of, 307 
Skin, respect for (E), 265 
Sodium-copper chlorophyllin, inhibition of Russell’s 
viper venom by derivatives of, 48 
Spine, lumbosacral, roentgenographic diagnosis of 
structural deviations in, 228 
Spleen 
epidermoid cyst of, 242 
non-penetrating injuries to, 646 
Stenosis, duodenal, proximal to ampulla of Vater, 114 
Steroids, anabolic, used in surgical patients, 600 
Stomach 
eosinophilic granulomas of, 352 
metastatic melanoma of, 94 
Surgery 
and endocrine glands, monograph on, 393-607 
anorectal, use of Darvon compound after, 316 
as origin of endocrine deficiencies, 580 
biliary, new retractor for, 924 
court cases, 108, 255, 380, 968 
elective, for duodenal ulcer (E), 4 
for acute arterial injuries, 775 
for adrenocortical hyperfunction (E), 266 
for carcinoma of left colon and rectum, 188 
for diverticulitis of sigmoid, 192 
for imperforate anus, 137 
rapid technic of roentgenography during, 68 
technics of, and research in U.S.S.R. (E), 609 
use of anabolic steroids in, 600 
Surgical pathology consultation, cooperation versus 
conflict in (E), 1 
Symposium on diseases of colon, 133-205 


T tube for operative cholangiography, 926 
Tamponade, pericardial, 782 
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Tendon 
distal biceps brachii, rupture of, 636 
primary repair of, 334 
Testis, tumors of, 525 
Thoracic duct, cervical, spontaneous rupture of, 249 
Thrombosis, coronary, produced by hiatal hernia, 
100 
Thymectomy for myasthenia gravis, 404 
Thyroid 
carcinoma of, 908 
endocrine-dependent tumors of, 533 
Hiirthle-cell tumor of, 956 
polymorphous cell tumors of, 857 
Thyroidectomy and adrenalectomy for ascites, 512 
Transplants, soft tissue, to replace bone defects in dogs, 
766 
Trauma 
abdominal, operative indications in, 657 
American Association for Surgery of, papers of, 609- 
832 
as cause of hypovolemia, volume replacement in, 694 
causing amputation of finger tip, local pedicle flaps in, 
847 
intraluminal, producing perforation of distal large 
intestine, 665 
penetrating abdominal, causing portal hypertension, 
651 
to bone, elevated serum lipase after, 821 
Trephination, cranial, for closed injuries to head, 707 
Tumors 
adrenal rest, of liver, 960 
cartilaginous, of jaw and facial regions, 852 
endocrine, of ovary, 519 
fibrogenic mesodermal, 420 
functioning, of adrenal cortex, 433 
Hiirthle-cell, of thyroid, 956 


Tumors 
islet cell, of pancreas, and hyperinsulinism, 268 
‘of thyroid, endocrine dependency of, 533 
polymorphous cell, of thyroid, 857 
primary, of small intestine, 33 
testicular, diagnosis and treatment of, 525 
ulcerogenic, of pancreas, 424 


Ulcerative colitis, surgery for, 152 
Ulcers 
duodenal, elective surgery for (E), 4 
peptic, classification of (E), 835 
Urinary bladder, continent, creation of, from ileal seg- 
ment, 50 


V arices, esophageal, massive bleeding from, 369 
Vena cava 
canine inferior, experimental evaluation of grafts in, 
40 
obstructed superior, resection and replacement of, 6 
Venom, Russell’s viper, inhibited by sodium-copper 
chlorophyllin, 48 
Volvulus and mesenteric thrombosis causing massive 
infarction of jejunum and ileum (DC), 970 
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gunshot 
of abdominal aorta, 941 
of heart, 788 
penetrating, of aorta, 770 


X-ray films, rapid technic of developing, during sur- 
gery, 68 
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